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PEEFACE. 



As the late Mr. John Timbs, through increasing infirmities 
was unable to continue his useful labours, I undertook at very 
short notice to compile the Year Book of Facts for 1874. 

The first volume of this work was produced in 1839. It 
was intended " to display a faithful record of such results of 
Scientific enquiry during the past twelve months, as bear upon 
the Arts of Life and Society, and tend to the advancement of 
Useful Elnowledge," and the great success which the book 
immediately achieved, proved that it supplied a public want. 

The greatly increasing interest €aken in the progress of 
Science by all classes of Society, has induced the proprietors of 
the Year Book of Facts to issue the present volume in a 
modified form, and at a reduced price. 

The general character of the work is as yet but slightly 
altered. I hope, in future years, by judicious changes, to render 
it still more worthy of its established reputation. 

I have to thank Professor^ Tyndall, and the proprietors of 
the " Graphic *' for the illustrations; and other friends for 
kindly assistance. 

CHARLES W. VINCENT. 
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ON THE ATMOSPHERE IN RELATION TO 

FOG-SIGNALLING. 

By Professor TYNDALL, D.C.L., LL.D., F.R.S. 

{Abstracted frcna the Contemporary Review.) 



The cloud produced by the puff 
of a locomotive can quench the rays 
of the noonday sun ; it is not there- 
fore surprising that in dense fogs our 
most powerful coast-lights, including 
even the electric light, should become 
useless to the mariner. Disastrous 
shipwrecks are the consequence. 
During the last ten years no less 
than two hundred and seventy- three 
vessels have been reported as totally 
lost on our own coasts in fog or thick 
weather. The loss, I believe, has 
been far greater on the American 
seaboard. No wonder, then, that 
earnest efforts should be made to 
find a substitute for light in sound- 
signals. 

Such signals have been established 
upon our own coasts, and along the 
coasts of Canada and the United 
States. But the evidence as to their 
value and performance is of the most 
conflicting character, and no inves- 
tigation sufficiently thorough to clear 
up the uncertainty has hitherto been 
made. 

Jointly with the Elder Brethren 
of the Trinitjr House, and as their 
scientific adviser, I have recently 
conducted an inquiry designed to 
fill the blank here indicated. 

Prior to this investigation, that 
sound is unable to penetrate fogs 
was taken to be '*a matter of com- 
mon ohBervAtion." The bella and 
jborns of aMpa were afSrmed *' sot 



to be heard so far in fogs as in clear 
weather." In the fogs of London 
the noise of the carriage wheels was 
reported to be so much diminished 
that 'Hhey seem to be at a distance 
when really close by." My ]tnow- 
ledge does not inform me of the 
existence of any other source for 
these opinions regarding the deaden- 
ing power of fog than a paper of 
Dr. Derham pubUshed in 1708. In 
consequence of their d priori proba- 
bility, his conclusions seem to have 
been transmitted unquestioned from 
generation to generation of scientific 
men. 

On the 19th of May, 1873, this 
inquiry began. The South Foreland 
was chosen as the signal station. 
The observations for the most part 
were made afloat in one of the yachts 
of the Trinity Corporation. Two 
stations had been established, the 
one at the top, the other at the 
bottom of the South Foreland Cliff ; 
and at each of them trumpets, air- 
whistles, and steam- whistles of great 
size were mounted. 

On the 8th of October another 
instrument was introduced. This 
was a steam siren, constructed by 
Mr. Brown, of New York, and in- 
troduced by Professor Henry into 
the lighthouse system of the United 
States. 

The prmciiElVft ol >i\v^ ««^\i\a <i»sS^ 
understood. k xcw&visiJL ^wai^ Na 
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produced when the tympaDic mem- 
brane is struck perioiucally with 
sufficient rapidity. Ilic production 



of the note depending on the velocity 
of rotation. 
To the siren, trumpets, and 



of these tyiniuiiic shtK'ks bv putFs , whistles, were added three guns — 
of air was tint realized f>y Dr. i an 18-pounder, a dj-inch howitzer, 
Kobison. A stoiK;ock was so cou- 1 and a 13-inch mortar, 
structed that it opcucil and shut the ■ On the 10th of May the instrn- 
passage of a ]»i])e 72<) times in a mcnts tested were : — On the top of 
second. Air from the wind- chest of ; the cliff: Two brass trunmets or 
an organ l)cing allowc<l to yasB along ' horns, 1 1 feet 2 inches long, 2 inches 
the p4)e during the rotition of the I in diameter at the mouthpiece, and 
cock, a musical souud was most , o^)ening out at the other end to a 
smoothly uttered. A ^reat step was ' diameter of 22^ inches. They were 
made in the construction of the in- 1 provided with vibrating steel reeds 
strument by Cagniard de la Tour. ; \) inches long, 2 inches wide, and 
}{e employed a box with a ^lerforated ' \ inch thick, and were sounded by 
lid, aud above the lid a similarly air of 18 lbs. pressure. A whistle, 
perforated disk capable of rotation. | shaped like that of a locomotive, 6 
The perforations were oblimie, so i inches in diameter, also sounded by 
that when wind was driven tnroueh air of 18 lbs. pressure. A steam 
the lid, it so impinged uix)u the whistle, 12 inches in diameter,^ at- 
apertures of the disk as to sot it in tached to a boiler, and sounded by 
motion. No separate mechanism steam of 64 lbs. pressure. 



was therefore required to turn the 
disk. When the perforations of lid 
and disk coincided a puff esca^KKl ; 
when they did not coincide the cur- 
rent was cut off. Impulses were 



At the bottom of the cliff: Two 
trumpets or horns, and a 6-inch air- 
whistle. 

The upper instruments were 235 
feet above high water mark, the 



imparted to the air, aud sound- 1 lower ones 40 feet, 
waves generated. Even in its small I Comparative experiments made at 
form, the siren can produce sounds ! the outset gave a slight advantage 
of great intensity. I to the upi>er instruments. They, 

In the steam siren, a fixed disk \ therefore, were for the most part 
and a rotating disk are employed, j employed throughout the subsequent 
but radial slits are used instead of j inquiry. 

circular apertures. One disk is fixed On May 19 the maximum distance 
vertic^ly across the tliroat of a | reached by the sound was about 34 
conical trumpet 16.^ feet long, 5 j miles. * The wind, however, was 
inches in diameter ^vhero the disk | high and the sea rough, so4ihat local 
crosses it, and gradually opening out noises interfered to some extent, 
till at the other extremity it reaches The same instruments on May 20 



a diameter of two feet three inches. 



covered a not much greater range of 



Behind the fixed disk is the rotating ' sound. At four miles' distance the 
one, which is driven by separate \ horns were barely heard, the air at 
mechanism. The trumpet is mounted ; the time being calm, the sea smooth, 
on a boiler. In our experiments and all other circumstances exactly 
steam of 70 lbs. pressure was for the ; those which have been hitherto re- 
most part employed. Just as in the I garded as most favourable to the 
ordinary siren, when the radial slits transmission of sound. We crept a 
of the two disks coincide^ and then I little further away, and by stretched 
only, a strong puff of steam escapes. [ attention managed to hear at inter- 
Sound-waves of great intensity are vals, at a distance of six miles, the 
thugBent through the air, the pitch ; * in8XLQaMaBautiQ8:LTDaiVeuoxQm«axxv 
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faintest hum of the horns. A little 
further out, we heard nothing. 

This position, clearly beyond the 
range of whistles and trumpets, was 
expressly chosen with the view of 
making a decisive comparative ex- 
periment between horns and guns as 
instruments for fog-signalling. At 
half -past twelve precisely the puff of 
an 18-pounder, with a three-lb. 
charge, was seen at Dover Castle, 
which was about a mile further off 
than the South Foreland. Thirty- 
six seconds afterwards the loud re- 
port of the gun was heard, its com- 
plete superiority over the trumpets 
being thus, to all appearance, de- 
monstrated. We clinched this ob- 
servation by steaming out to a dis- 
tance of eight and hadf miles, where 
the report of a second gun was well 
heard Dy all of us. At a distance of 
ten miles the report of a third gun 
was heard by some, and at 9*7 miles 
the report of a fourth gun was heard 
by aU. 

The result seemed decisive. Ap- 
plying the law of inverse s<]^uares, 
the sound of the gun at a distance 
of six miles from the Foreland must 
have had more than two-and-a-half 
times the intensity of the sound of 
the trumpets. It would not have 
been rash under the circumstances 
to have reported without qualifica- 
tion the superiority of the gun as a 
fog-signaL On many subsequent oc- 
casions, however, the souna of the 
horns proved distinctiy superior to 
that of the gun. This selective 
power of the atmosphere revealed 
itself more strikingly in our autumn 
experiments than in our summer 
ones; and it was sometimes illus- 
trated within a few hours of the 
same day. 

In the experiments on May 19 and 
20 the superiority of the trumpets 
over the whistles was decided ; and 
indeed, with few exceptions, this 
superiority was maintained through' 
out the inquiry. But there were 
axeepiumg. On June 2^ for example, 



the whistles rose in several instances 
to full equality '^ith, and on rare oc- 
casions subsequently even surpassed, 
the horns. 

On June 3 dense clouds quite 
covered the firmament, some of tliem 
particularly black and threatening, 
but a marked advance was observ^ 
in the transnussive power of the air. 
At a distance of six miles the horu- 
sounds were not quite quenched by 
the paddle-noises ; at eight miles the 
whistles were heard, and the horns 
better heard; while at nine miles, 
with the paddles 8toppe<l, the horn- 
sounds alone were fairly audible. 
During the day's observations a re- 
markable and instructive phenome- 
non was observed. Over us rapidly 
passed a torrential shower of rain, 
which, according to Derham, is a 
potent damper of sound. We could, 
however, notice no subsidence of 
intensity as the shower passed. 

At a distance from the station 
curious fluctuations of intensity were 
noticed. Not only did the different 
blasts vary in strength, but sudden 
swellings and fallings off, even of the 
same blast, were ol»erved. This 
was not due to any variation on the 
part of the instruments, but purely 
to the changes of the medium 
traversed by the sound. 

The range of our best horns ou- 
June 10 was eight and three-quarters 
miles. The ^ms at this distanco 
were very feeble. 

On June 25th a gradual improve- 
ment in the transmissive power of 
the air was observed from morning 
to evening; but at the last the 
maximum range was only moderate. 
The tiuctuatious in the strength of 
the sound were remarkable, some- 
times sinking to inaudibility and 
then rising to loudness. A similar 
effect, due to a similar cause, is 
often noticed with church bells. 
The acoustic traxifs^^aaraoLOs^ ^i \>ev<^ va 
was still iuxt\ieT «a^ai«ii\A^ orsi ^dcA 
26th : at a diBland^ c& is^« vsA ^ 
quarter nnlea ixoxfii ^^<b i^a^^^ ^2b» 
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whistles aud liorDS were plainly 
heard against a wind with a force of 
four ; while on the 2oth, with a 
• favouring vdm}, the maximum range 
was only six-and-a-half miles. 
Plainly, therefore, something else 
than the wind must be intluential in 
determining the range of the sound. 

On Tuesday, July 1, the ilay was 
acoustically clear ; at a distance of 
10 miles the horn yielded a plain 
sound, while the American whistle 
seemed to surpass the horn. Dense 
haze at this time quite hid the Fore- 
land. At 10^ miles occasional blasts 
of the horn came to us, but after a 
time all sound ceased to be audible ; 
it seemed as if the air, after having 
been exceedingly transparent, had 
become gradually more opaque to 
Uie sound. The master of the Varue 
light-ship had heard the sound at 
intervals during the day, although 
he was dead to windward and distant 
12} miles from the source of sound. 

Here a word of reflection on our 
observations may be fitly introduced. 
It is an opinion entertained in high 
quarters that the waves of sound 
are reflected at the limiting surfaces 
of the miuute particles which consti- 
tute haze and fog, the alleged waste 
of sound in fog being thus explained. 
If, however, this be an eflicient prac- 
ticed cause of the stoppage of sound, 
and if clear calm air oe, as alleged, 
the best vehicle, it would be impos- 
sible to understand how to-day, in a 
thick haze, the sound reached a 
distance of 12} miles, while on May 
20, in a calm and hazeless atmo- 
sphere, the maximum range was only 
from 5 to 6 miles. Such facts fore- 
shadow a revolution in our notions 
regarding the action of haze and fogs 
upon sound. 

An interval of 12 hours sufficed to 
change in a surprising degree the 
acoustic transparency of the air. 
On the 1st of July the sound had a 
TADge of nearly 13 miles ; on the 2nd 
^e range did not exceed 4 milea. 
Thus far the inveatigation pro- 



ceeded with hardly a gleam of a 
I principle to connect the inconstant 
! results. None of the meteorological 
I agents ol:>eerved could be singled oat 
I as the cause of these fluctuations. 
' The '^Hind exerts an acknowledged 
i power over sound, but it could not 
' accouut for these phenomena. On 
the 25th of June, for example, when 
, the range was only 6^ miles, the 
' wind was favourable ; on the 26th, 
; when the range exceeded 9i miles, 
I it was opposed to the sound. Nor 
. could the- varying optical clearness 
of the atmosphere be invoked as an 
explanation ; for on July 1, when 
the range was 12} miles, a thick haze 
hid the white cliflis of the Foreland, 
while on many other days, when the 
acoustic range was not half so great, 
the atmosphere was optically clear. 
CJd to July 3 all remamed enigmati- 
cal ; but on this date observations 
were made which seemed to me to 
displace surmise and perplexity by 
the clearer light of physical demon- 
stration. 

On July 3, we first steamed to a 
p<)int 2-9 miles S.W. by W. of the 
signal station. No sounds, not even 
the guns, were heard at this dis- 
tance. At two miles they were 
equally inaudible. At 2.15 p.m.., 
and at a distance of 3f miles from 
the station, with calm, clear air and 
a smooth sea, the horns and whistle 
(American) were sounded, but they 
were inaudible. Surprised at this 
result, I signalled for the guns. 
They were ifi fired, but, though the 
smoke seemed at hand, no sound 
whatever reached us. On July 1, 
in this bearing, the observed range 
of both horns and guns was lOJ 
miles, while on the bearing of the 
Vame light-vessel, it was nearly 13 
miles. We steamed in to 3 miles, 
paused, and listened with all atten- 
tion; but neither horn nor whistle 
was heard. The guns were again 
signalled for; five of them were 
fired in succession, but not one of 
them waa b' ""^^ «^Qsm»^ wi 
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in the same bearing to 2 miles, aod 
had the guns fired point blank at 
us. The howitzer and the mortar, 
with 31b. charges, yielded a feeble 
thud, while the 18-pounder was 
wholly unheard. Applying the law 
of inverse squares, it follows that, 
with the air and sea, according to 
accepted notions, in a far worse con- 
dition, the sound at 2 miles' distance 
on July 1 must have had more than 
forty times the intensity which it 
possessed at the same distance at 
3 P.M. on the 3rd. 

** On smooth water," says Sir John 
Herschel, ** sound is propagated with 
remarkable clearness and strength. " 
Here was the condition; still with 
the Foreland so close to us, the sea 
BO smooth, and the air so transpa- 
rent, it was difficult to realize that 
the guns had been fired or the trum- 
pets blown at all. Wliat could be 
the reason? Had the sound been 
converted by internal friction into 
heat, or had it been wasted in partial 
reflections at the limiting surfaces of 
non-homogeneous masses of air? I 
ventured, two or three years ago, to 
say something regarding the function 
of the Imagination in Science, and 
notwithstanding the care then taken 
to define and iUustrate its real pro- 
vince, some persons, amongst whom 
were one or two able men, deemed 
me loose and illogical. They mis- 
understood me. The faculty to which 
I referred was that power of visual- 
ising processes in space, and the re- 
lations of space itself, which must 
be possessed by all great physicists 
and geometers. Looking, for ex- 
ample, at two pieces of polished 
steel, we have not a sense, or the 
rudiment of a sense, to distinguish 
the inner condition of the one from 
that of the other. And yet they 
may differ materially, for one may 
be a magnet, the otner not. What 
enabled Amp€re to surround the 
atoms of such a magnet with chan- 
neb in wbicb electric currenta cease- 
UmdyroD, and to deduce from these 



pictured currents all the phenomena 
of ordinary magnetism ? What en- 
abled Faraday to visualise his lines 
of force, and make his mental pic- 
ture a guide to discoveries which 
have rendered his name immortal ? 
Assuredly it was the disciplined 
imagination. Figure the observers 
on the deck of the IrenS^ with the 
invisible air stretching between them 
and the South Foreland, knowing 
that it contained something ^iah 
stifled the sound, but not knowing 
what that something is. Their senses 
are not of the least use to them ; nor 
could all the philosophical instru- 
ments in the world render them any 
assistance. They could not, iu fact, 
take a single step towards the solu- 
tion without the formation of a 
mental image, in other words, with- 
out the exercise of the imagination. 

Sulphur in homogeneous crystals 
is exceedingly transparent to radiant 
heat, whereas the ordinary brim- 
stone of commerce is highly imper- 
vious to it — ^the reason being that 
the brimstone does not possess the 
molecular continuity of the crystal, 
but is a mere aggregate of minute 
grains not in perfect optical contact 
with each other. Where this is the 
case a portion of the heat is always 
reflected on entering and on quitting 
a grain ; hence when the grains are 
minute and numerous this reflection 
is so often repeated that the heat is 
entirely wasted before it can plunge 
to any depth into the substance. 
The same remark applies to snow, 
foam, clouds, and common salt, in- 
deed to all transparent substances 
in powder ; they are all impervious 
to lights not through the immediate 
absorption or extinction of the light, 
but through repeated internal rellec- 
tion. 

Humboldt, in his observations at 
the Falls of the Orinoco, ia k.\\.<i'N^^. 
to have appVi^^ VXiea^ Y^xiciY*^^^'^ \ft 
sound. He io\mOi \.\i^ ti«va«b ^"^ ^^ 
falls far lo\ideT\>7 tv\^\.\?c^«^^s^ ^^1.^ 
though in t\ia\, xe^oTi >-V^ ^^«^^ ^ 
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far noisier than the dav. Tlie plain 
between him and the falls consisted 
of s{>ace8 of grass and rock inter- 
mingled. In the heat of the day he 
found the temperature of the rock to 
be considerably higher than that of 
the grass. Over every heated rock, 
he conclude<l, rose a column of air 
rarclied bv the heat ; its place being 
supplied by the descent of heavier 
air. He ascrilxxl the deadening of 
the lound to the reflections which it 
endured at the limiting surfaces of 
the rarer and denser air. This phi- 
losophical explanation made it gene- 
rally known that a non-homogeneous 
atmosphere is unfavourable to the 
transmission of sound. 

But what, on July 3, with a calm 
sea as a basis for the atmosphere, 
could so destroy its homogeneity as 
to enable it to quench in so short a 
distance so vast a body of sound? 
My course of thought at the time 
M'as thus determined. As I stood 
upon the deck of the Iren6 ponder- 
ing the question, I became conscious 
of the exceeding power of the sun 
beating against my back and heating 
the objects near me. Beams of equal 
power were falling on the sea, and 
must have produced copious evapora- 
tion. That the vapour so generated 
should so rise and mingle with the 
air as to form an absolutely homo- 1 

Seneous metlium was in the highest 
egree improbable. It would be 
sure, I thought, to rise in invisible j 
streams, breaking through the super- 
incumbent air, now at one point, ' 
now at another, thus rendering the 
air flocculent with wreaths and striae, 
charged in different degrees with the 
buoyant vapour. At the limiting 
surfaces of these spaces, though in- 
visible, we should have the condi- 
tions necessary to the production of 
partial echoes and the consequent 
waste of souud. Ascending and des- 
cending air-currents, of different 
temperatures, as far as they existed, 
woiudalso contribute \o the effect. 
Outioualy enough, the conditions 



necessary for the testing of this ex- 
planation immediately set in. At 
3.15 P.M., a solitary doad threw 
itself athwart the sun, and shaded 
the entire space between us and the 
South Foreland. The heating of the 
water, and the production of vapour 
were suddenly checked by the inter- 
position of this screen ; hence tiie 
probability of suddenly improved 
transmission. To test this inference, 
the steamer was immediately turned 
and urged back to our last position 
of inaudibility. The sounas, . as I 
expected, were distinctly though 
faintly heard. This was at 3 miles 
distance. At 3f miles the guns were 
fired, both point blank and elevated. 
The faintest pop was all that we heard ; 
but we did hear a pop, whereas we 
had previously heard nothing, either 
here or three-quarters of a mile 
nearer. We steamed out to 4| miles, 
where the sounds were for a moment 
faintly heard ; but they fell away 
as we waited, and though the great- 
est quietness reigned on board, and 
though the sea was without a ripple, 
we could hear nothing. We could 
plainly see the steam-puffs which 
announced the be^nning and the 
end of a series of trumpet blasts, 
but the blasts themselves were quite 
inaudible. 

It was now 4 P.M., and my inten- 
tion at first was to halt at this dis- 
tance, which was beyond the sound- 
ran^e, and see whether the lowering 
of tne sun would not restore the 
power of the atmosphere to transmit 
the sound. But after waiting a little, 
the anchoring of a boat was sug- 
gested ; two men were placed in it 
and requested to give all attention, 
so as to hear the sound if possible, 
and to hoist a signal if they shoiUd 
hear the sounds, and to keep it 
hoisted as long as the sounds con- 
tinued. 

We steamed towards the South 
Sand Head light-ship. Precisely 
fifteen minutes after we had separ- 
ated from tihfiui tYiefla^^aA \ioSs.\AdL \ 
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the sound had at length succeeded 
in piercing the body of air between 
the boat and the shore. 

We continued our journey to the 
light-ship, and then returned to our 
anchored boat. We then learned 
that when the flag was hoisted, the 
horo -sounds were heard, that they 
were succeeded after a little time by 
the whistle-sounds, and that both 
increased in intensity as the evening 
advanced. On our arrival, of course 
we heard the sounds ourselves. 

We pushed the test further by 
steaming further out. At 5| miles, 
we halted and heard the sounds ; at 
6 miles we heard them distinctly, 
but 80 feebly that we thought we 
had reached the limit of the sound- 
range ; but while we waited the 
sounds rose in power. We steamed 
to the Varne buoy, which is 7 J 
miles from the si^aJ-station, and 
heard the sounds there better than 
at 6 miles distance. 

Steamiuff on to the Yame light- 
ship, which is situated at the other 
end of the Varne shoal, we were 
informed by the master that up to 
5 P.M. nothing had been heard, but 
that at that hour the sounds began 
to be audible. At the Varne light- 
ship, tbBrefore, the sounds had been 
heard towards the close of the day, 
though it is 12| miles from the sig- 
nal-station. I think it probable that, 
at a point 2 miles from the Foreland, 
the sound at 5 p.m. possessed fifty 
times the intensity which it pos- 
sessed at 2 P.M. To such undreamt- 
of fluctuations is the atmosphere 
liable. On the return to Dover 
Bay, at 10 p.m., we heard the 
sounds, not only distinct but loud, 
where nothing could be heard in the 
momine. 

But both the argument and the 
phenomena have a complementary 
side. A stratum of air less than 3 
miles thick on a calm day has been 
proved competent to stiOe both the 
cannonade and the born-aonnda em- 
phyed ai the South Foreland ; 



while, according to the foregoing 
explanation, this result was due to 
the reflection of the sound from in- 
visible acoustic clouds which tilled 
the atmosphere on a day of perfect 
optical transparency. But granting 
this, it is incredible that so great a 
body of sound could utterly disap- 
pear in so short a distance without 
rendering some account of itself. 
Supposing, then, instead of placing 
ourselves behind the acoustic cloud 
we were to place ourselves in front 
of it, might we not, in accordance 
with the law of conservation, expect 
to receive by reflection the sound 
which had failed to meet us by 
transmission ? The case would then 
be strictly analogous to the reflection 
of light from an ordinary cloud to 
an observer between it and the sun. 
At 1 P.M. I was rowed to the 
shore, and landed at the base of the 
South Foreland Cliff'. The body of 
air which had already shown such 
an extraordinary power to intercept 
the sound, and which manifested 
this power still more impressively 
later m the day, was now in front 
of us. On it the sonorous waves 
impinged, and from it they were 
sent back with astonishing intensity. 
The instrumente, hidden from view, 
were on the summit of a cliff 235 
feet above us, the sea was smooth 
and clear of ships, the atmosphere 
was without a cloud, and there was 
no object in sight which could pos- 
sibly produce the observed efitect. 
From the perfectly transparent air 
the echoes came, at flrst with a 
strength apparently little less than 
that of the direct sound, and then 
dying gradually and continuously 
away. The echoes reached us as if 
I by magic from the invisible acoustic 
i clouds with wliich the optically 
; transparent atmosphere was fiUed. 
i The existence of such clouds in all 
i weatheta, wYi<e;\i\i«t ^yaXARsiSc^ 0^w\.^>j 
I or serene, \a one ol 'Ooie Tas»\» Ssssc^-^- 
jtant pomta eaVa^'^s^^Vj "Ccm^Vs^ 
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It rt*<|nirc(l, however, long pon- astonishing intensity was sent back 
<1oi*in^ .in«l re|)eatc(l o1)Bon'ation be- from her side ; it came as if from an 
fon« tiiiH oonclusioii took lirm root independent source of sound estab- 
in my mi ml ; for it was opposed to ! lishcul on l)oard the steamer. This 
tlio nvtultH of );n.'At observers, and ' echo ceased suddenly, leaving the 
tit tlic Ht.'itcmonts of celebrated aerial echoes to die gradually into 
>xri{rrit. Ill Hoicncc, as elsewhere, silence. 

a mind of any depth, which accepts At. the base of the cliff a series of 
a doi'triito un(1oubtin>;ly, discanls it concurrent observations made the 
un\villii\!;lv. 'nuMiucstiou of ao rial ■ duration of the atrial siren-echoes 
iv'hitcM ha8 an historic interest. ' from 13 to 14 seconds. 
Whilo cloud oohooH have l>cen ac- i Lying on the shingle under a pro- 
Ciptcil as dcmt>nMt rated by obscrva- | jccting roof of chalk, the somewhat 
tiiMi. It lia.H been hitherto hehl as i enfeebled diffracted sound reached 
i»Ntal)li8hod that audible echoes I me, and I was able to hear with 
never occur ill optically clear air. I great distinctness, about a second 

Our obMrrvatioiis i>rovu to demon- ' after the starting of the siren blast, 
Hi ration tliat air of perfect visual the echoes striking in and reinforcing 
(rauNpartMicy in conqH'tent to pro- : the direct sound. The finst rush of 
duce eclwM'H of ^'n*at intensity and echoed sound was very powerful, 
loiiji{ durat ion. On the 8tli of Octo- and it came, as usual, from a stratum 
ber, the siieii was estiiblishcd at the of air 600 or 700 feet in thickness. 
South l'*orelaiul. I visited the sta- On again testing the duration of the 
tiiui t>ii that (lay. ami listened to its echoes, it was found to be from 14 
ecliot»H. 'riu\v were perfectly con- to 15 seconds. The perfect clear- 
tiiiuouH, and faded, as if into dis- noss of the afternoon caused me to 
tunci^, gradually away. The direct choose it for the examination of the 
Hi>nud seeiued rendered complex and echoes, it is worth remarking that 
multitudiuoUH bv its echoes, which ' this was our day of longest echoes. 
iH^Hcniblml a btvnd of trumpeters first and it was also our day of greatest 
rospomling chmo at hand, and then I acoustic transparency, this associa- 
retreating ranidly towanls the coast tion suggesting that the duration of 
of >Vanco. Die siiHiii echoes on that the echo is a measure of the atmos- 
day hail 1 1 sei'omls. Moreover, the plioric depths from which it comes, 
roinforooment of the direct sound by > On no day, it is to be remembered, 
its echo was distinct. About a second ' was the atmosphere free from invi- 
aftertho commenc(^ment of the siren , siblc acoustic clouds; and on this 
bhist the echo struck in as a now day, and when their presence did 
sound. This first echo, therefore, j not prevent the direct sound from 
must have been flung back by a ; reaching to a distance of 15 or 16 
body of air not more than 600 or nautical miles, they were able to 
700 foot in thicknoas. The few de- I send us echoes of 15 seconds dura- 



tachod clouds visible at the time 
wore many miles away, and could 
clearly have had nothing to do with 
the eflcct. 

On the 17th of October, at about 
5 p. M. , the air being perfectly clear 
from clouds, we rowed towards the 
Foreland, landed, and passed oyer 
the seaweed to the base of the cliff. 
As I reached the base, thepoaition of 
^he ^a/a^a waa auch that an echo of 



tion. 

To sum up this question of aerial 
echoes. The siren sounded three 
blasts a minute, each of 5 seconds' 
duration. From the number of days 
and the number of hours per day 
during which the instrument was in 
action we can infer the number of 
blasts. They reached nearly twenty 
thousand. The blsAts of the horns 
exceeded t\uB ,ii\miV>er^ ^\a!k& \i\]cii- 
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dreds of shots were fii*ed from the description of a sensitive flame 24 
guns. Whatever might be the state inches high, issuing from the single 
of the weather, cloudy or serene, . orifice of a steatite burner, is taken 
stormy or calm, the aerial echoes, , from my Lectures on Sound. **The 
thougn varying in strength and du- ' slightest tap on a distant anvil causes 
ration from day to day, were never it to fall to 7 inches. When a bunch 
absent; and on many days, * 'under a | of keys is shaken the flame is vio- 
perfectly clear sky,'' they reached, lently agitated, and emits a loud 
in the case of the siren, an astonish- ' roar. The dropping of a sixx>ence 
ing intensity. It is, doubtless, to into a hand already containing coin, 
these air-echoes, and not to cloud- knocks the flame down. The creak- 
echoes, that the rolling of thunder ing of boots sets it in a violent com- 
is to be ascribed. I motion. The crumpling or tearing 

Thus far we have dealt in in- 1 of a bit of paper, or the rustle of a 
ference merely, for the interception silk dress, does the same. Besponsive 
of sound through atrial reflection to every tick of a watch held near 
has never been experimentally de- : it, it fsdls and explodes. The wind- 
monstrated. But the strength of ing up of a watch produces tumult, 
science consists in verification, and ; From a distance of 30 yards we may 
1 was anxious to submit the question ' chirrup to this flame, and cause it to 
of aerial refiection to an experimental fall and roar. Repeating a passage 
test. As in most similar cases, it from the 'Faery Queen,' the flame 
was not the simplest combinations sifts and selects the manifold sounds 
that were first adopted. Two gases ' of my voice, noticing some by a 
of different densities were to be slight nod, others by a deeper bow, 
chosen, and I chose carbonic acid while to others it responds by violent 
and coal gas. With the aid of my agitation. " 

skilful assistant, Mr. John Gottrell, | We are now prepared to under- 
a tunnel was formed, across which ' stand a drawing and description of 
five-and-twenty layers of carbonic ' the apparatus t&st employed in the 
acid were permitted to fall, and five- | demonstration of aerial reflection, 
and-twenty alternate layers of coal ! ** A tunnel 1 1\ (frontispiece) 2 in. 
gas to rise. Soimd was sent through square, 4 feet 8 inches long, open at 
this tunnel, making fifty passages both ends, and having a glass front, 
from medium to medium in its runs through the box, abed. The 
course. These, I thought, would spaces above and below are divided 
waste in aerial echoes a sensible por- into cells opening into the tunnel by 
tion of sound. transverse orifices exactly corre- 

To indicate this waste an objective sponding vertically. Each alternate 
test was found in a ^-flame brought cell of the upper series— the 1st, 
to the verge of flaring. The action 3rd, 5th, &c. — communicates by a 
of sonorous vibrations on such a bent tube {e e e) with a common 
flame was discovered by Professor upper reservoir ((7), its counterpart 
Leconte in the United States. A cell in the lower series having a free 
similarobservation was subsequently outlet into the air. In like manner 
made by Professor Barrett, while as- the 2nd, 4th, Cth, &c. , of the lower 
sistant in the physical laboratory of series of cells are connected by bent 
the Royal Institution ; and both he tubes {n n n) with the lower reser- 
and myself, my present assistant voir (i), each having ita dvc^^i^ 
Mr. Gottrell, and Mr. Philip Barry, . passage into t\\^ ;5AT XXixoivv^ WjkS. o^^^ 
have succeeded in pnabing such I imm^ateVy a\>ove Vt. T>aa \i»& -^cns^- 
Simes to an extraordinary degree of ' tributoxs {q onA. i^ «bT^ t^^ \s«5a 
MenMUdveneBB. The following brief both ©nda vi^ ^^ %«saft *toi^^ ^ 
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up])er with carlionic acid gas, the the other. When the bell rang the 
lower with coal-gas, by branches flame flared. A current from a 
from their resi)ective supply pipes (/ strong voltaic battery being sent 
and h). A well-padded box (F) open through the platinum wires, they 
to the CQil of tiie tunnel forms a became heated: layers of warm air 
little cavern, whence the sound- rose from them through the tunnel, 
waves are sent forth by an electric and immediately the agitation of tiie 
iHill (dottcMl in the tiKurc). A few flame was stilled. On stopping the 
feet from the other encf of the tunnel, . current the agitation recommenced, 
and in a direct line with it, is a sen- ; In this experiment the platinum 
sitive iiamc (k'\ ])rovided with a ! wires had not reached a i^ heat. 
funnel as sound -collector, and Employing half the number and the 
guarded from chance currents by a j same battery, they were raised to a 
slioda I red heat, the action in this case upon 

*'Thc 1>cll was set ringing. The i the sound-waves being also energetic, 
llaniu with quick response to each Employing one-third of the number 
blow of the hammer, emitted a | of wires, and the same strength of 
sort of musical roar, shortening and • battery, the wires were raised to a 
lengthening as the successive sound- 1 white heat. Here also the flame 
jmlses reached it. The aiMGB were i was immediately rendered tranquil 
then admitted. Twenty-hvo flat jets | by the stoppage of the sound, 
of coal-gas ascended from the tubes j But not onlv do gases of different 
below, and twenty-five cascades of , densities, and air of different tem- 
carbonic acid fell from the tubes , peratures, act thus upon sound, but 
al>ovc. That which was a homo- | air saturated in different de^^-ees, 
^eneous medium, had now fifty limit- ' with the vapours of volatile liquids 
in^ surfaces, from each of which a can be shown by experiment to pro- 
portion of the sound was thrown ; duce the same effect. Into the path 
back. In a few moments these sue- < pursued by the carbonic acid in our 
ccHsive reflections became so effective first experiment a flask, which I 
that no sound having sufhcient power have frequently employed to charge 
to affect the flame could pierce i air with vapour, was introduce 
the clear, optically-transparent, but ! Through various volatile liquids, 
acoustically-opmiue atmosphere in partiaUy filling the flask, such as 
the tunnel. So long as the gases \ bisulphide of carbon, chloroform, 
continued to flow the flame remained > sulphuric ether, &c., air was forced 
perfectly tranquil. When the supply . into the tunnel tt^, which 'was thus 
was cut off, the gases rapidly diffused i divided into spaces of air saturated 
into the air. The atmosphere of the ' with the vapour, and other spaces in 
tunnel became again homogeneous, \ their ordinary condition. The action 
and therefore acoustically trans- i of such a mediimi upon the sound- 
parent, and the flame responded to ! waves issuing from tne bell is very 
each sound -pulse as before." | energetic, instantly reducing the 

Not only do gases of different ; violently agitated flame to stillness 
densities act thus upon sound, but ' and steadiness. The removal of the 
atmospheric air in layers of different i heterogeneous medium restored the 
temperatures does the same. Across noisy flaring of the flame. 



a similar tunnel sixty-six platinum 
wires were stretched, all of them 
being in metallic connection. The 
bell, in its padded box, was placed at 



The vapour of water at ordinary 
temperatures is so small in quantity, 
and so attenuated, that it requires 
special precautions to bring out its 



one end of the tuonel, aud the sensi- , action. But mtSi swck precautions 
^'re £ame 4 nearitafLeaing^mty at . it waa ioun^ conii0«\»ii\i \» tn^\w» Na 
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quiescence the sensitive flame. As the part transmitted being now only 
the skill and knowledge of the ex- competent to slightly agitate the sen- 
perimenter augment he is often able sitive flame at F. 
to simplify his experimental combi- ; "The heated layer was then placed 
nations. Thus, in the present in- , at such %n angle that the reflected 
stance, it was found that three or | portion of the sound was sent 
four layers of coal-gas and carbonic | through a second tin tube, A F (of 
acid sufi&ced to still the agitated ^ the same dimensions as B A). Its 
flame. Nay, with improved mani- '■ action was rendered visible by 
pulation the action of a single layer causing a second sensitive flame 
of either gas was rendered perfectly placed at the end of the tube at F to 
sensible. So also as regards heated become violently aflected. This echo 
layers of air, the heated air from two ■ contiuucd active so long as the heated 
or three candle flames, or even from : layer intervened ; but upon its with- 
a sinffle flame, or a heated poker, was \ drawal the sensitive flame placed at 
founa perfectly competent to stop the i F, receiving tbe whole of the direct 
flame^s agitation. The same remark pulse, became again violently agita- 
applies to vapours, the action of a i ted, and at the same moment the 
single saturated layer could be ren- j sensitive flame at F, ceasing to bo 
dered sensible. In all these cases, i aflected by the echo, resumed its 
moreover, a small high-pitched reed , former trauciuility. 
might be substituted for the bell. | "Exactly the same action takes 

Id. the experiments at the South place when tbe luminous portion of 
Foreland, not only was it proved a gas flame is made the reflecting 
that the acoustic clouds stopped the layer ; but in the experiments above 
Bound ; but in the proper position ' described the invisible layer above 
the sounds which had been refused the flame only was used. By proper 
transmission w«re received by re- ' adjustment of tbe pressure of the 
flexion. I wished very much to gas, the flame at F' can be rendered 
render' this echoed sound evident so moderately sensitive to the direct 
experimentally ; and stated to my sound-wave that the portion trans- 
assistant that we ought to be able to mittcd through tbe reflecting layer 
accomplish this. Mr. Cottrell met ' shall be incompetent to afl'ect the 
my desire by the follo¥ring beautiful | flame. Then by the introduction 
experiment, which has oeen thus and withdrawal of the bat's-wing 
described before the Royal Society : '•■ flame the two sensitive flames can be 

** A vibrating reed B (see title-page) rendered alternately quiescent and 
was placed so as to send sound-waves strongly agitated. 
through a tin tube, .38 inches long, i **An illustration is here afforded of 
and 1 J inch diameter, in the direction the perfect analogy between light 
B Al, the action of the sound being and sound ; for if a beam of light be 
rendered manifest by its causing a projected from B to F', and a plate 
sensitive flame placed at F' to become of glass be introduced at A in the 
violently agitated. < exact position of the reflecting layer 

**The invisible heated layer im- of gas, the beam will be divided, one 
mediately above the luminous por- portion being reflected in the direc- 
tion of an ignited coal-gas flame tion A F, and the other portion 
issuing from an ordinary bat's wing transmitted through the glass to- 
bomer was allowed to stream up- wards F', exactly as the sound-wave 
WMda across the end A of the tin is divided into 8kTe^'&c\>^^ %\i^\*x^xi^- 
tabe. A portion oi the aound isaiung \ mitted porUou'b's t\ie\3k^et Qi\\s»Xift^ 
from iJ^ tube was reflected at the , gas or flame." 
JimitiBgBwrfaceaoi the heated la,yeT ; > (^Scc page \^^.^ 
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MISCELLANEOUS. 



The Old "Victory."— Orders 
were recently received at Woolwich 
Arsenal, to search out among the 
thouBan<ls of old guns there, those 
which formerly belonged to Lord 
Nelson's ship Victory. These guns, 
or as many of them as coiUd be 
found, have been sent to Portsmouth, 
and replaced on board the Victory, 
which, after being laid up for several 
years iKist, is to be refitted, as far as 
{)ossi)>Ic, with her old guns and 
equipment, and exhibited as formerly 
to visitors. 

Street Li^htin^. — The new 
lamps which have been put up at 
Waterloo Place, London, are ** Bart- 
lott's Boulovanl lam^is. " The glass- 
shade is oval with the lower part 
opeu ; the princiiml improvement is 
the use of two porcelain reflectors, 
the one on the lower part of the 
chimney, the other at the centre of 
the glass shade or bell, which throw 
down on the pavement considerably 
more light than do the street lamps 
ordinarily used in London. Both 
reflectors are outside the shade, and 
thus escape being blackened by the 
smoke. The upper one radiates 
light to a distance, but always down- 
wards ; the lower one sends the rays 
down near the lamp and prevents 
any shadow being cast. 

Ancient Watches.-— By the 
will of the late Lady Fellows the 
trustees of the British Museum will 
have become possessed of a cele- 
brated collection of ancient watches. 
This collection was formed by her 
late husband. Sir Charles Fellows, 
who received the honour of knight- 
hood for his archaeological discoveries 
in Lycia, and for his services in re- 
moring the XantMan marhlea to the 
Bntiab Maaevun, ffe died in 1860, 



leaving to the nation one waioh only 
-—that of John Milton. The rest of 
the collection became his widow's, 
and, with some few additions made 
by her, will now be handed over to 
the British Museum. Lady Fellows, 
who in emblazoning and heraldic 
drawing was a consummate artist, 
made drawings of each watch, these 
in their accuracy of detail and colour- 
ing, are little less valuable than the 
watches themselves, and have been 
left by her to the Royal Institutioa 
of Great Britain. 

Fireproof Structures. — A 
huge edifice is being erected near the 
Mansion House, in the City, by tiie 
National Safe Deposit Company, and 
that safes therein are to be let out to 
merchants and others who wish to 
preserve documents, &€., free of 
danger from fire and from thieves. 
The sad experience of depositors at 
the Pantechnicon gives an additional 
interest just now to any scheme for 
preventing the recurrence of audi 
a disaster, and an account of cer- 
tain crucial experiments lately tried 
may be usefully laid before our 
readers. 

The vatdts of the National Safe 
Deposit Company are entirely below 
the level of the street and enclosed 
in massive brickwork, but it was 
desired that the system of construc- 
tion in the superstructure should 
ensure strength as well as inability 
to burn, and this has been obtidned 
by casing iron girders with fireclay so 
as to completely protect them from 
the action of fire, the substance of 
the floor beine brickwork and con- 
crete Here &ere is nothing com- 
bustible, and only the iron is subject 
to flexure on heating Is the metal 
Bufficienily -j^totecMi \>:i \Va cas»iv^\A 
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maintain its strength ? Experiments effect of continuous flame for a period 
were made to decide the question, i of two and a half hours at one spot. 
The object sought was to ascertain ' The second experiment was like the 
the deflection of a protected rolled I first as regards the furnace — and 
iron joist. A furnace was constructed * only differed in the application of 
4 feet wide, and 14 feet 9 inches long [ heat. In fires of actual occurrence, 
internally. The top of the furnace ' there is, following the first fierce 
was buHt to resemble the brick conflagration, a period of dull smoul- 
arched floor of a fireproof building dering of more or less duration. 
where the arches are supported on This it was desired to imitate, and, 
rolled iron joists — that is to say, the therefore, the girder was submitted 
top was formed of two segmental ! to the continuous heat of a fire for 
arches 9 inches thick, oearing ' an hour and a half, and a smoulder- 
throughout the length of the furnace ' ing heat was kept up for twenty- 
upon a rolled iron joist 10 inches ! four hours, as far as the nature of 
deep and 6 inches wide, with a span | the combustible permitted. In this, 
of 14 feet 9 inches. This eirder was ; case, also, a load of five tons caused 
protected by the fireclay lininc, so ' a deflection of the girder in its centre 
that no part of the surface of the | of three-sixteenths of an iuch, in- 
metal could be attacked by the , creasing in nine hours to a maximum 
flames. In order the better to prove ! of 1^ inch. On putting out the fire 
the efficiency of the firedky casino on twenty-six hours after lighting, and 
the girder, the arches themselves ' removing the load, the deflection 
were built with firebricks, as is was found to be three-eighths of an 
usually done in constructing a fur- 1 inch, and rapidly decreased as the 
nace. A coat of plastering would girder became cooL The whole of 
be applied to the hreclay ii it were | the fireclay around the girder— which 
used for casing the girders of a build- 1 was so arranged as to give a mini- 
ing, and, therefore, three-quarters of mum thickness of two and a lialf 



an inch of lime and hair was put on 
in this case ; the top of the arches 
was then filled in with concrete a 
few inches thick, and the whole was 
left until sufficiently dry. 

Upon the top of the furnace (re- 
presenting the floor in a building) 



inches — was found as originally 
placed, and quite uninjured. — Iron, 
School Buildings and Fit- 
tings.— T. Kogers Smith, at the 
Society of Arts, defined the require- 
ments of an infant school to be a 
large room with plenty of unoccupied 



was then placed - five tons of pig- i space in which the infants could 



iron which caused a deflection in the 
girder of three-sixteenths of an inch 
n^ore the fire was lighted in the 
furnace. The fire was kept up for 
two and a half hours at furnace neat, 



march about, and a sloping group of 
seats, on which they could sit clus- 
tered together under the eye of the 
teacher. To make the room sweet, 
sunshiny, and cheerful, it must have 



dry pattern wood being used as i ample windows, a considerable 
fuel In one hour the deflection of ' height, and be simply decorated. 
the girder was five-sixteenths of an I It should have a skylight over the 

• • ^ •. ^«Y^l *■ *1 J J1 la /*l*li 



inch ; in two and a half hours it was 
one inch and three-sixteenths ; water 
was then injected into the furnace. 



raised seats and have plenty of light, 
ventilation, and sunshine. For the 
purposes of classification and disci- 



and shortly afterwards the top' of pline class rooms were necessary^ 
the furnace was removed, when the and for iniantB tihe %c^\iocA&^^\3^ii\^^ 
£purder was found to be uiiiojured, on the ground &oot^ \Xi<^ ^xi^sn\ 
vidmihgeqneDtljrreguDedita straight ! school-room, "bevna itOTCi ^A: \*i ^ \ftR^i 
iSRK I2ug expenmeni showed the ! wide. AlSout W^ miwAft <»\J2L^\i«k 
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managed with success under one 
head teacher, seventy being as large ■ 
a nnml)er as one teacher could use- . 
fully instruct at one time. The 
** gallery" for seating the children , 
should be a platform broken into 
broad, shallow steps, small seats 
with backs fixed just above tlie step, 
gangways at the sides, which are ' 
enclosed. The children should sit | 
five deep, and he provided witli a 
good covered playground for the 
infant children, with a few pieces of 
simple gymnastic apparatus. The 
School Board schools in Jjondon were 
of two or three storeys, in some cases 
with covered play-grounds, the desks 
being four or five deep in each class- 
room. In most of the schools half 
the children were taught in the 
school- room, and half in the class- 
room, three classes or grades of 
pupils in each. The class-rooms 
were generally 20 feet square, giving 
10 feet of floor for each of forty chil- 
dren seated at dual desks. Lights 
should be, as far as possible, from 
the left, to prevent shadows being 
thrown on the work : also sliding par- 
titions in the class-rooms, by which 
they could be divided into two smaller 
ones. A southern aspect was pre- 
ferable, and during summer natural 
ventilation should be relied on, while 
in winter open fires, with an inlet for 
fresh, warm air were the best : and 
next, the system of warming the*^ir 
in the basement by contact with 
cast-iron hot-water pipes. A long 
description of the most suitable 
fittings for school work was followed 
by a discussion, in which some few 
of Mr. Smith's views were con- 
troverted. 

The Post Office Telegraph 
System. — As an example of the 
perfect arrangements now made for 
transmitting intelligence, may be 
instanced, the telegraphing of the 
Chancellor of the Exchequer's 
Budget-sheet laab year by means of 
^Ae WIieatstoDe ayatem. 
During the night no fewer than 



half amillionof words, or 250 columns 
equalling those of The Times were 
transmitted over the wires from the 
Central Telegraph Station between 
six p.m. and two a.m. Seeing, too, 
that a large quantity of this news 
had to be delivered to two or more 
newspapers in the same town, it is 
estimated that certainly not fewer 
than a million of words were so 
delivered throughout the United 
Kingdom during the period in ques- 
tion ; so that the combined provin- 
cial newspapers of Friday morning 
may be said to have contained 500 
columns of telegraphed matter relat- 
ing to the proceedings in Parliament 
on Thursday night. The transmis- 
sion of this mass of news was effected 
chiefly by tlie Wheatstone instru- 
ment, of which as many as twenty- 
five were called into use on the 
occasion. This instrument doubles, 
and in some cases even triples, the 
carrying capacity of a wire : so that 
if a proportionate number of com- 
paratively unskilled operators be 
employed in preparing the messages 
beforehand, they can be worked 
through the telegraphic thrashing 
machine called the *' Wheatstone 
Transmitter," at a speed varying 
from 120 to sixty words a minute. 
The preparation consists in punching 
holes on a strip of paper to represent 
the dot, the dash, and the space of 
the Morse alphabet; and this 
crochet-like tape represents at the 
sending end of the wire what the 
ink marks do at the distant end. 
It is estimated that ten miles of 
perforated tape were consumed in 
the operations of Thursday night; 
that seven and a half millions of 
separate holes, or perforations, had 
to be made ; and five and a half 
millions of distinct symbols recorded 
all oyer the country in transmitting 
the half million of words already 
referred to. 

From the House of Commons were 
worked aiiL oi t\ie l«ia\«&\i T^icotding 
inBtrumeii\a in \w» ^s^ ^^^ "So^ 
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Office, and seated before them at the 
Central Station were an equal num- 
ber of the most experienced operators 



moment to investi^te more closely 
the somewhat striking scena 

The House adjourned at 12.35 



of the staff. Some nimbly passed ! a.m., and by one o'clock the whole 
along the printed slip as it was of the news had been disposed of 
unwound from the instrument with | except to Ireland — where, of course, 
the one hand and wrote down its ! the working is much slower owing 



contents with the other, while others 
ignored the record altogether, and 
translated the clicking sounds of the 
armature into the living words of 
the Chancellor of the Exchequer. 
But not all, nor, perhaps, even the 
greater portion, of the Parliamentary 
news of Thursday was received at 
the Central Station on these instru- 
ments. Large batches streamed in 
all the evening from the offices of 
the News Associations and the 
different newspapers ; and at eight 
o'clock the pressure was at its 
height. The south-west gallery in 



to the cable— and to one or two 
unimportant places in England. 

Longevity of Men of Science. 
— The obituary list read at the Anni- 
versary Meeting of the Royal Society 
furnishes another instance, that 
science is favourable to long life. 
The total number of deaths within 
the year, i.e., from November 30, 
1873, to November 30, 1874, was 
fourteen. Of these, three were 
under seventy years ; five, Sir W. 
Jardine, Sir J. R. Martin, Prof. J. 
Phillips, Sir F. Smith, and E. II. 
Stirling, were between seventy and 



the new Post Office was crowded | eighty ; five between eighty and 
with instruments devoted solely to ■ ninety years ; and one, Sir G. Rose, 
the transmission of news, and a ! ninety-four years. Looking at the 
hundred pairs of hands or more last five, we see that Sir John Rennie 
were busily employed either in died at eighty-one. Prof. R. E. 
preparing the pex^orated slip, or in Grant at eighty-two. Sir W. Fair- 
regulating its motion through the bairn, at eighty-three, and Dr. 



transmitter. 

Ten wires were devoted to the 
service of Great Britain, and eleven 
to Ireland. These special wires 
were exclusively worked on the 
Wheatstone principle, and for this 



Arnott and Rev. J. W. Bellamy 
each at eighty- six. These aie 
remarkable facts, suggestive of mat- 
ter for consideration. The present 
number of the Society is 525, of 
whom Sir Edward Sabine is now 



service as man^ as twenty-five i the father. He was elected a Fellow 
perforating machmes were brought | in 1818, and i&the last o^the men 



into use. Some of these were 
worked by hand only, and chattered 
away briskly as they received a 
succession of blows from the rightK)r 
left hand of the small boys in 



elected within the second decade of 
the century. Of Fellows elected 
withiu the period 1820-29, there 
remain eighteen who now take rank 
as veterans. Among them we re- 



attendance. Others had the pneu- i mark the names ol Thomas Ball, Dr. 



Diatic system applied to them ; and 
although only mayed upon with a 
piano-Hke touch by the operator, 
they produced three separate slips or 
tapes with as. great ease as the others 
Droducedone. The crochet-looking 



Bosworth, Sir John Davis, the Duke 
of Devonshire, the Earl of Ennis- 
killen, Earl Stanhope, the Dean of 
Salisbury, Sir J. G. S. Lefevre, Sir C-. 
Lyell, Sir Woodbine Parish, Mr. G. 
P. Scrope, Sir G. Shuckburg, and 



tape pervaded every comer of the . Sir R. Vyyyaii. Ixi \>K\a \s&\. <^^. 
2allery, and was apt to wind itself ; veterans, &ir 3. ljfci«7T^ \a;>8w«^ ^t^- 
Untastioali^iviuiJ jrourlega if you • cedence, baviQB\)e«ii€^'&c\.^^'\si\^'i.^« 
^i^fped oat of the beaten track for & \ — ^t/icncrum. 
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The Lady's place at Table. 
— *'Io Elizabethan England, when 
gallimawfreys had given way to the 
substantial tare of our later cookery, 
it was the custom at private dinners 
to place the principal joints and 
masses of meat at the iip()er end of 
the table, above the salt, so that the 
chief guests could see clearly the 
best of the good cheer, and also 
appropriate the choicest cuts, before 
the inferior folk below the joint of 
honour were served. Fashion having 
thus decided that the * carving should 
be done on the table,' the ladies 
were invited to the top of the table, 
not out of gallantry, but in order 
that they should do the work which 
could no longer be executed con- 
veniently by professional carvers. 
It may cost the reader a struggle to 
ocUnit that our ancestors haa no 
more chivalric purpose in view 
when they promoted woman to her 
proper place at the festal board. 
But there is no doubt as to the fact. 
The new orderias of places was the 
result of masculme selfishness and 
insolence, ratlier thau masculine 
gallantry. Just as in mediaeval 
society the lady of the house ren- 
dered service to her guests by dis- 
charjging the functions of a gentle 
serving- woman, in preparing dishes 
for their enjoyment, and even in 
bringing them to table with her own 
hands, so in Elizabethan life she 

<l^weut up to the top of her table, and 
seated herself amon^ the first guests 
in order that she might serve them 
as a carver. At the same time, the 
number of * great pieces * requiring 
several carvers, she brought other 
miuistering ladies to the upper end 
of the table where the grand joints 
were exhibited. Having been thus 
called to the top of the teble for her 
lord's convenience instead of her 
own dignity, the mistress of the 
house soon made it a point of honour 
to occupy the place, which had in 
^o first instance been conceded to 

-ter AS a servant, rather than as 



principal lady. Ere long, with her 
characteristic clevemess in making 
the best of things and stating her 
own case in the way most agreeable 
to her self-love, she regarded her 
carver s stool Ita a throne of state, 
and affected to preside over the 
company, though the terms of her 
commission onfy authorized her to 
help them to food."—/. C. Jeaffrt- 
80H, A Book about the Table. 

Ashantee Trophy. — The^lden 
ram's head, from the Royal Temple 
at Coomassie, weighs 42 ounces, and 
has been wrought out of the solid 
metal with rude and clumsy tools. 
It has been presented to the Royal 
Artillery Mess at Woolwich by 
Major Brackenbury, in the name of 
his brother officers of the regiment 
who served in the Ashantee Expe- 
dition. 

Street Lamps. — The vestry for 
the parish of Clerkenwell, has passed 
a resolution to tl)e effect that the 
names of streets shall be placed on 
the lamps at each end^ at the least, 
of the roads and streets of the parish, 
in embossed ruby letters, on glass 
ground at the back. 

Flour Mill Explosion.— An 
alarming explosion occurred at the 
City Flpur Mills, Glasgow, early in 
1874. The mills are the largest of 
the kind in the city, and contain a 
great many erindiug-stones. One of 
the pairs had been permitted to run 
short of grain, and the friction of 
the stones created a flame, which 
was carried into the exhaust room, 
where, the contents being almost as 
explosive as gunpowder, an explosion 
at once took place. About twenty 
yards of a wall which separated the 
works from Craighall Koad, were 
blown down, and several passers-by 
had narrow escapes. There is but 
little doubt that the explosion was 
due to finely divided flour being 
mixed with air in just the propor- 
tions to form an explosive mixture. 
The damage done is estimated at 
about £3000. 
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Floating Island.— At WIdcIi- 
endon, Massachusetts, is a floating 
islaad of about five acres, wliich is 
voyaging around Lake Monomonaiik, 
a sheet of water of about 2,500 acres 
in extent, lying partly in Wincheu- 
don and partly in Kindge, New 
Hampshire. It formerly claimed a 
residence at Winchendon, but to- 
ward the latter part of May, the 
little island was one morning dis- 
covered to have changed its place 
and moved about two miles up the 
lake beyond the State line ; then it 
floated back nearly to its old place, 
only a day or two after, to sail north 
again. Its soil is firm, and many 
people have approached it by boats 
and travelled over it ; tlie entire 
surface is covered by a thrifty growth 
of vegetation ; there are more than 
400 trees by count, varying from 
5 feet to 25 feet in height, scattered 
over its surface. Floating islands 
are not very uncommon in the lakes 
of this region, but one so large as 
this, and given to such long voyages, 
is remarkable. 

Pompeii. — The Naples Corres- 
poudent of the At/tenceuni writes a 
brief notice of an important discovery 
made in Pompeii at the beginning of 
last month. The excavations are 
being made in the centre of the city, 
in the Strada Stabiana, leading to 
the gate of Vesuvius, which is still 
underground ; and it was at the 
eastern corner of this street, south 
of the Strada Nolana, that the fresco 
in question was discovered. Or- 
pheus, sotited on a rock by the side of 
a lake, is amusiug himself by playing 
on a lyre. Many animals are run- 
ning to listen to him. A panther 
hais taken a seat on his left, and with 
open mouth, and a face expressive 
of wonder, is listening attentively. 
On the other side a lion, extended at 
full length on the ground, has 
changed his usually fierce expression 
for one of mildness ; below his paws 
are a sti^, a wild boar, a hare, an 
jbia, a stork, whilst two ducks are 



swimming rapidly across the lake, as 
if to approach Urplieus ; above, on 
either side of the painting, are a 
panther, a leopard, tigers, cattle, 
and other animals. Not the least 
surprising feature is an ea^le, in the 
midst of this assembly, lioldin^ a 
rabit in its talous, but which he has 
ceased to devour, so charmed is he 
by the attractions of the music. On 
each side of this fresco is a pic- 
ture representing birds, arabesques, 
flowers, and fniit- trees. So much 
for the subject. As to critical ob- 
servations, the wall itself is about 7 
meters in length and 5 in breadth. 
The beauty of Orpheus surpasses 
all description, especially the head, 
which is covered with curly locks ; 
the face is cheerful, aud full of the 
fire and vigour of youth. Amongst 
all the discoveries made in Pompeii 
this subject is unique, and whilst it 
is most interesting to art from its 
exact representation of life, it is 
equally so to archaiology. 

Gunpowder Explosion on 
the Begent's Canal. — About five 
o'clock, a.m., on Friday, Oct. 2nd, 
1874, a barge laden with gunpowder 
blew up, under the Avenue Eoad 
Bridge, Regent's Canal, London. 
The barge, named the Tilbury^ be- 
longed to the Grand Junction Canal 
Company, and was towed up the 
canal from Limehouse with several 
others by a tug. The bridge was 
utterly demolished, nothing but the 
abutments on either side of the em- 
bankment remaiuiug. Iron girders, 
pillars, aud brickwork lay in utter 
confusion below, choking up the 
canal, the traffic on whicli was, of 
course, completely stopped. The 
lodge of the park-keeper at North 
Gate was also utterly destroyed, a 
small portion only of the bare walls 
being left standing, while the em- 
bankment was torn up for yards all 
round, and the trees rent aud d\&- 
fieured, many ol \,\i^T£i\ivt\\i%^\!Ckn!«5^ 
wholly den\xOni^ ol AycwiOaR^ ^x^^ 
leaves. Tbe a\\ocVL ol >;Xv^ ^^^q^^so 
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charge in safety, next hangs the end 
of the chain upon the wall hook, . 
reversing the block, to which he at- 
taches himself by the rins of the 
lever. Getting off the window, his 
weight applies the brake to the 
blo^ and he remains suspended. 
By pulling the handle of the brake, 
however, he can descend quickly or 
slowly, according to the pull given 
to the handle. In the absence of a 
hook fixed in the wall, the person 
using the escape may draw down the 
top sash of the window a little, push 
the bottom sash up level with it, and 
then pass the rope round both sashes, 
fastening it as dose to the side of 
the window as possible with the hook 
with which the end is armed. 

Seats for Wayfarers.— The 
vestry of St. Pancras have placed 
twelve seats in public thoroughfares 
in various parts of the pansh for the 
use of wayfarers. The seats are con- 
structed of iron and painted and 
grained oak. ^ 

The securing of Water Pipes 
ag^ainst Frost. — J. A. Calanta- 
rients, has patented a simple but 
-ingenious method of preventmg this 
annoyance. Water, m freezing, ex- 
pands about a twelfth of its bulk, 
and within that limit the expansive 
force exerted is so enormous as to 
overcome the resistance of any pipe 
or vessel yet constructed. Mr. Ca- 
lantarients solves the difficulty by 
passing through the water pipes au 
india-rubber tube of such diameter 
that the space inside ia a little more 
than equal to the increase in volume 
of the water by freezing. Ther^is 
thus secured in the inside of the pipe 
a space equal to the difference of 
volume between water and ice — the 
proportion being 1083 to 1000— so 
that when the water freezes and ex- 
pands it occupies the space thus re- 
served for it instead of exerting its 
force on the pipe. The india-rubber 
tube is always kept full of air, so 
that when the water freezes it finds 
at every point the necessary space to 



occupy, for by compressiug the tube 
it displaces the air and takes its 
place. Again, when the ice melts 
the air-tube expands, ready to be 
acted upon by another frost. The 
air is supplied from a reservoir, 
which is acted upon by the water- 
pressure, so as automatically to put 
the air-tube under an exactly corres- 
ponding decree of tension. By heat- 
ing the air m the tube the water in 
the pipes can be thawed. 

Tiie Forest of Dean.—This 
forest is about fourteen miles west 
of Glqjicester, and contains about 
24,000 acres. The oak woods and 
plantations, intended to provide a 
supply of timber for the navy, are in 
a thriving condition. The mines 
have been extensively worked, and 
the present income of the Crown 
from the coal mines is from £11,000 
to £12,000 a year, and from £400 to 
£500 &om the iron mines. The free 
miners, "men born aud abidingin the 
Hundi^d of St. Briavel's, and who 
have worked in a mine for a year 
and a day," have the exclusive right 
to grants from the Crown of ** gales " 
which confer licences to work the 
mines, paying certain rents and roy- 
alties to the Crown. Nearly the 
wbole of the coal-field in the forest 
is included in existing gales. 

The number of existing gales of 
coal and iron in the forest is about 
260, of which about eighty are in 
work. The output of the coal mines 
b about 900,000 tons per annum, and 
of the iron mines about 160,000 tons, 
and there is reason to believe that a 
large increase may occur in the pro- 
duce of the coal mines. The Koyal 
Commission of 1871 reported that 
there are about 265,000,000 tons of 
coal in this field. The portion which 
is good coal is about 150, 000, OT 
tons. 

The Navies of Europe. — 1 
are 142 ironclads fit to be plac 
line of battle. Of these Englao* 
38; France, 28; Austria, Ri 
Italy, and Turkey, 15 each: 

c 2 
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many, 7 ; Spain, 7 ; Denmark, 3 ; In addition to these first-class ships 
(i recce, 2. The tonnage of the Gcr- there are 3 more ironclads of minor 
man shifie, and the size of their giius proportions, making up together 
are, however, so great that, though 15 lieavy guns and 5,400 norse- 
few in number, tliey are supposed to power. Tw3ve corvettes (the twelfth 
1)e more than a match for any navy, will be ready next year), with 168 
except those of England, Russia, and , heavy guns and 18,600 horse-power, 
France. There are 103 ironclads for attended by 24 gunboats, mustering 
the defence of coasts. Of this num- ' 59 guns and 88^ horse-power, com- 
ber Germany has 2 ; Spain, Norway, | plete the lighting array of the youth- 
and Denmark, 3 each ; Turkev, 5 ; ' lul, but aspiring fleet. Of the cor- 
Sweden, 9 ; Russia, 13; Holland, 18; vettes some have 20, others 10 or 15 
England, 23 ; and France, 30 ; 4Sl ' giins, 3 of the number carrying only 
screw frigates and corvettes make up 5, with engines of above 2000 norse- 
the woollen array of European power, being intended to act on the 
strcngtli at sea. England heads the j Alabama plan in far-off seas. The 
list with 1.32 vessels, 5,670 guns, and ' names of these peculiar vessels, 
50,700 horse -power. France has 52 ; I which will probably be heard of in 
itusttia, 48 ; Turkey, 44 ; Spain, 37 ; ' the next war, w^henever that may 
Hollaud, 25 ; Italy, 24 ; Germany, | be, are Ariadne^ Louisa^ and Fret/a, 
17 ; Denmark, 16 ; Austria, 14; For- the last being yet on the stocks, 
tugal, 8 ; Sweden, 5 ; Norway, 5 ; The whole German navy, including, 
(jreece, 2. Smaller craft, such as besides the above, 3 sailing frigates 
gunboats, &c., of which England has and 3 sailing brigs, already numbers 
176 witli 309 guns and 13,284 horse- 55 ships, 425 gims, 73,768 tons, and 
iw)wer, are not reckoned in this cal- ! 84^770 horse-power. About 4000 
culation. If England were to man sailors, with 1000 marines, 500 ar- 
her navy for war, she would require tillerymen, and officers in propor- 
68,000 men, of whom 22,000 would , tion, were this year reported in the 
have to be enlisted for the purj^ose. j Blue Books. Next year will witness 
Russia, for the like object, wants an increase of about 2000, in oonse- 
36,000 ; France, 33,570 ; Turkey, j quence of the new ironclads being 
21,000 ; Spain, 14,000 : Germany, [ equipped for active service. 
13,000 (every one kept in readiness); Development of the Press. 
Austria, 11,530; Italy, 11,200; Hoi- I— At the recent Festival of the 
land, 6260 ; Denmark, 4800 ; Nor- ■ Printers' Pension Corporation, Mr. 



way, 3500 ; Portugal, 3300; Sweden, 
about ;^00. 



Walter referred to the vast influence 
of machinery in promoting the de- 



The German Navy.— The , velopment of the press. The T'tmc*, 
Friedrich der Orosse^ is the seventh I as we know, was established 
iron-cased frigate of the German ; in the year 1788, and from the 
navy, and the eighth being expected j first the question of machinery 
to leave the stocks early next sum- , became a study, and improve- 
luer ; the autumn of 1875, or, at the ment at repeated intervals has 



very latest, the spring of 1876, will 
see a rather formidable squadron 
assembled otf the Oldenburg coast. 
By that time Germany will be mis- 
tress of eight iron-cased frigates, 
carrying 92 guns of the very heaviest 
caJJbre /mostly 400 and 500 pound- 
e/vJ, and set in motion by engines 
vj'^Ii a totsd of 48,500 bone power. 



been the result. The machinery 
employed fifty years ago, 1824, could 
not give out more than twelve to 
fifteen hundred copies per hour. 
The Applegarth, or "mangle" ma- 
chine, introduced, we believe, about 
the year 1830, was a great improve- 
ment uY^onita predecessors, and gave 
a decided 8tVmm\» \io ^^^ ^alL^, '^\!C<a. 
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the present machinery the speed is 
at the rate of twelve thousand per 
hour. It was, however, the fiscal 
restriction imposed upon the press 
that retarded its progress. We have 
looked carefully over a copy of the 
Times for the 1st of January, 1824, 
a small sheet of four pages only, and 
have arrived at the conclusion that 
for that one day's issue its pro- 
prietors paid no less a sum than £181 
m taxes to the State. No mitigation 
of these laws took place until 1836, 
when the advertisement duty, the 
compulsory stamp, and the paper 
duty were all reduced. The pros- 
perity of the daily papers, of course, 
dates from that time. 

In 1824, there were published in 
the United Kingdom, 266 papers in 
all, thus divided : London, 31 ; in 
the conntry, 135 ; in Ireland, 58 ; in 
Scotland, 3:3 ; in the British Islands, 
9. In the present year the aggre- 
gate number is 1,585. Estimating 
the new sheets printed in 1824, we 
cannot place the number at more 
than thirty millions of sheets. At 
the present period, we do not doubt 
that the issue is six hundred and 
fifty millions of sheets per annum. 

The Post-Office Directory for the 
year 1824 gives the names of 136 
master printers in London. The 
present year's Directory gives the 
names of 777. 

We subjoin the list of daily papers, 
morning and evening, published in 
1824. The curious in such matters 
should examine the list of weekly 
papers issued in London at that 
period, and also^ the lists including 
the country papers, and for Ireland, 
Scotland, and the British Islands. 



Daily. 
British Press. 
Cbronicle. 
Post. 
Herald. 

Morning Advertiser. 
Public Ledger. 
Times. 
New Times. 



Daily Evening. 
British Traveller. 
Com ier. 

Globe & Traveller. 
Star 

Statesman. 
Sun. 



— AChenceunu 



On Cremation and Con- 
tracted Burial in Derbyshire 
in the Neolithic and Bronze 
Ages. — Mr. R. Pennington has en- 
deavoured to show that the impres- 
sion that stone implements and con- 
tracted burial, bronze implements 
and cremation, are usually associated, 
is quite erroneous, as tested by the 
results of barrow-opening in the 
Peak of Derbyshira The researches 
of Bateman and Carrington proved 
that in barrows containing stone im- 
plements, 65 per cent, were cases of 
contracted burial, 34 per cent, were 
burnt In those containing bronze 
implements, 58 per cent, were con- 
tracted, 38 per cent, were burnt. It 
was clear that those who deposited 
stone implements in the graves of their 
dead, and those who placed these 
articles of bronze, shared pretty 
equally the differences of custom in 
the interment of the body. So that 
out of 150 contracted interments, 50 
per cent, were accompanied by stone 
only, 12 per cent, by bronze ; and 
out of 86 burnt cases, 46 per cent, 
afforded stone only, and 14 per cent, 
bronze. The conclusion was fully 
borne out by examination of the 
contents of each tumulus. These 
instances prove that both the Neoli- 
thic and Bronze peoples alike 
used the two modes of burial. If 
bronze was introduced by invaders, 
the aborgines must have held their 
own in the Peak mountains, and the 
Bronze and Neolithic peoples must 
there have intermingled both their 
blood and their customs. 

Japanese Art. — In a privately 
printed book on this subject by G. 
A. Audsley, a copy of which was 
recently obtained by the Athenaeum y 
the reviewer says Mr. Audsley is an 
enthusiast for Japanese art, and rates 
it considerably above Chinese. In 
principle he is undoubtedly right, 
although it would have been bftttA^ 
to have extoUe^ ^"^i \^"Mi^«t^ ^^SJ^hs.- 
out depreciatm^ ^^^ C^v»\hsN& ojoc^sa 
80 vigoroualv aaVift ^^"^^^ ia5y««^«t 
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this may be, Mr. Audaley wiaely i 

Jtraises the profound love of the ' 
^aiMiDcsc for uaturc, aod their fiue 
taste in colour. Tlicy are in that 
respect immeasurably superior to 
the Chiuese ; and suijcrior to them . 
also in a true sense of humour. The 
JajMiUcse surpass the Chiuese in 
technical skill, draughtsmanship, 
and cs{)ccially in feats of drawing, 
which astonish most western artists, 
when they give themselves the 
trouble to h)ok at and really study the . 
outlines of the Japanese painters. 
Mr. Audsley si)eaks of the conceit 
of Chinese artists, and does them no , 
injustice if he means a self-centering 
habit of mind — not the same thing 
as * * conceit, " lie it noted. He might [ 
have applied the term with per^ct . 
fairness to our own painters, who ! 
content themselves with a lazy ad- 
miration for feats of Japanese 
drau^litsmanship, which very few 
in this island could equal, and fewer 
still surpass. ♦ ♦ ♦ * 

• One thiuff is certain, though we 
do not see that Mr. Audsley lias ob- 
served it, and that is, that decora- 
tive art is practised in Japan, and 
Japan is the only country on the 
face of the earth where decoration 
still exists not greatly contaminated 
as an art— on principles and in 
modes, and with a spirit and feeling 
that are the very opposite of those 
that animate what is in this country 
called ' * art-manufacture. " It is the 
one thing about which there can be 
no chanceof adoubt. Your Japanese 
scamps his work sometimes ; he is 
often careless; sometimes ho is coarse; 
but the artist is always an artist. 

United States Crops.— Mr. 
"Dodge, the Statistician of the United 
States' Bureau of Agriculture gives 
the following statement of the crops 
of 1874 :— " On the fii-st of January, 
1874, the number of swine of all 
ages in the United States aggregated 
nearly 31,000,000 (as deduced from 
Tetarna of county correspondents), 

of which fuUy 17,000,000 were in 



the eight States of the Ohio and 
Minouri Valleys. In September last 
retnms were received shoMdng the 
comparative numbers and condi- 
tion of fattening hogs. A decline 
from the amount of stock fattening 
in September of the previous year 
was reported in every Western Sta,te, 
amounting to 24 per cent, i^ Ken- 
tucky, 13 in Ohio, 8 in Michigan, 17 
in Indiana, 15 in Illinois, 15 in Iowa, 
17 in Missouri, and 20 in Kansas, 
the average decline from last year in 
these eight States being 17 per cent. 
Their condition at that date was 
also low, the depreciation below a 
fair average being 1 1 per cent. The 
returns were very full, and these de- 
ductions doubtless represent with rea- 
sonable accuracy the status of swine 
fattening. In September last a pre- 
liminary estimate of crops makes the 
principal aggregates as follows : — 
c;orn, 812,000,000 bushels ; wheat, 
290, 000, 000 bushels ; oats, 270, 000, 000 
bushels; barley, 32,000,000 bushels; 
potatoes, 105,000,000 bushels ; hay, 
25,000,000 tons." 

On the mode of looking at 
Pictures. — By Sir Frederick 
Pollock, Bart. — Most people under- 
stand the principle of the stereoscope. 
They know that when nature is 
looked at with both eyes, each eye sees 
a somewhat different view, — though 
from the way in which these views 
are combined, the difference is not 
generally reco^ized,— and that, in 
order to give tne true appearance of 
objects, receding and standing apart 
from each .other (as viewed with both 
eyes), two different pictures must be 
taken, which must likewise be com- 
bined by means of lenses, as is done 
in the stereoscope ; and when this is 
properly managed, the 2)ictures no 
longer look like flat surfaces, but 
like the things themselves they are 
intended to represent, the objects all 
appearing to be in actual, bond Jide 
relief. That a great deal more is 
seen with two eyes than with one 
(wbenlooVing a\» tVim^ «xoM\idL^ <iaxL 
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easily be shown by simply holding 
up a finger at a span's length from 
the face, and at the same time look- 
ing at a small object behind it (such 
as a thimble) at a distance of a yard 
or two ofif. It will be found impos- 
sible to make the finger hide the 
thimble with both eyes open ; but if 
one eye be shut, the finger can at once 
be made to conceal the thimble from 
the sight. Again, although a single 
painting — such as that of a statue 
in a niche in the wall — may be so 
well executed that, at a considerable 
distance, it is almost impossible to 
decide whether it is a statue or 
only the representation of one ; and 
people have been deceived by such 
mural paintings when looking, for 
instance, from the boxes of a theatre 
to the walls opposite, under the in- 
fluence of artificial light ; still, there 
are no means at present known, or 
likely to be known, by which a sin- 
gle drawing (of landscape-scenery, 
shipping, buildings, and so forth, 
whatever its truuifulness or excel- 
lence) can be made to represent at a 
distance of from two to five feet 
what would be seen with both eyes 
when looking upon the shipping, 
buildings, &c., or what would be 
seen when two stereoscopic pictures 
are combined : though a single draw- 
ing can, and often does, represent 
very exactly the scene presented to 
one eye by Nature. And the con- 
clusion to be drawn from this is that 
the proper mode of looking at a 
drawing or picture, is to do so with 
one eye only ; for, if looked at with 
both eyes, you can immediately de- 
tect that it is a mere picture on a 
fiat surface (because, as before stated, 
there must be two pictures to make 
a perfect deception), whereas if only 
oue eye is used, and the head is held 
perfectly still, then (as the mind is 
precisely under the same circum- 
stances as it would be if the real ob- 
jects themselves were being looked 
• at with one eye, and having no 
means of detecting any difiTercoce 



betwen the representation and the 
real things represented) at a sliort dis- 
tance a drawing, after a few seconds, 
no longer appears as a mere fiat sur- 
face. The same reasoning will of 
course apply to photographs and 
good engra"\Tngs, especially to those, 
of buildings, cloisters, and interiors 
and views of bare trees. Whether 
the foregoing explanation accounts 
for the phenomenon or not, I think 
there can be no doubt that the 
pleasure of quietly and thoughtfully 
studying good drawings will be very 
greatly enhanced by the method I 
am advocating, viz., that of looking 
at them with one eye only. —Hard- 
wick^ 8 Science Gossip. 

Protection of Westminster 
Abbey from Fire.— The exten- 
sive alterations and improvements 
which the Dean and Chapter of 
Westminster Abbey have for some 
months past been carrying out for 
the protection of the building from 
fire have been completed, and sub- 
jected to such a test as proved their 
adequacy to cope with any fire, 
however great its magnitude. Under 
the personal superintendence of, and 
from idesiffns supplied by, Mr. Tho- 
mas Wright, the clerk of works to 
the Dean and Chapter, a large tank 
capable of containing 6000 gallons 
(which will always be kept charged), 
resting on strong timber beams, 18 
inches square* ' s been erected in 
the south .ower at an altitude 

of 160 J. the ground. This 

tank i '''*'>iied directly from the 
main, .icn the Chelsea Water- 
works Oompany hai' enlarged at its 
own cost. Pipes pass along the roof 
with hydrants dtid hose always at- 
tached at various point;,, so that at 
the first alarm of fire one man will 
be able unaided to turn on tiie water 
to any place in danger. A second 
series of pipes run along the roof to 
Henry VII. s Chapel, at the entrance 
to whicb a ata^i^-^V^V'aa'Vi^'sft.'Mw^^. 
j Botli ol tYiese i^V^e^V^N^V^^xv't^Xfc^ 
with dou\Ao Yioa^ wi^ V^^x;sc^\a, 'W^ 
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entire ooet of the work amounts to 
upwards of £2U(X), and, from the 
test applied, it was proved that 
without any aid from toe Fire Bri- 
cade, a coutiiiuous supply could be 
Kept up for over an liour, aud that 
the pressure is of suHicieut force to 
cast a full jet over the Abl>ey roof, 
aud alRO the lautcrn. 

Aeronautics.— A ImUIooq ascent 
was uuule iu November last from the 
Crystal Palace by Captaiu Burnaby, 
of the Royal Horse (luards, aud 
Lord Mauuers, of the Grenadier 
Guards, to try a machiue Captaiu 
Buroaby has iuveutcd for ascertaiu- 
iug the course of the wiuds wheu 
above tlie clouds, and when the 
earth is concealed. Tlie iuveutiou 
consists of two small silk parachutes, 
attaclied by a wiudiug reel of cord of 
some thirty yards iu leugth to ^ach 
other. Ou one of these parachutes 
being droppeil over the side of the 
car, it iustautly commences its down 
ward course, but slowly, on account 
of the resistance of the atmospliere. 
In another second or so the second 
parachute is detached, aud then the 
travellers, by nieausof their compass, 
can obtaiu the true line of their 
course by marking on their chart the 
reverse parts to those on which the 
two parachutes are descending. The 
iuveutiou is very simple iu its cha- 
racter, aud worked admirably. 

The Education of the People. 
— Professor W. Kiugdou Clifford, iu 
a discourse at the Royal Institution, 
last year, (luoted Mr. Herbert Spen- 
cer's classiticatiou of knowledge in 
the order of its worth, remarking 
that he was about to reg«ird educa- 
tion not so much in the light of ac- 
quirement of knowledge as in that 
of learuiuij to do something, and 
mainly of learning to use tools. 
Thus, language is the tool of thought 
whose use is taught in primary edu- 
cation ; and the higher education is 
training in the use of those more 
djfflcvilt conceptions, familiarity with 
H'MjcIi as tooja conatitutea the cul- 



ture of the highest mindt. The 
question "What ii the education of 
tlie people ?" may thus be translated 
into **What are the people taueht 
to do?" "^^ ^ 

In regard to the question, \Vlio 
are the people ? he adverted to the 
abstracts of the last Census of the 
population of England and Wales ; 
and, taking 142 adult men, classi- 
tied them into various kinds of 
workers :— On land, 27 ; on mine- 
rals, 22 ; in construction, 21 ; on 
materials and dress, 17 ; general la- 
bourers, 10; carriers, 10; mdelinite, 
5 ; mercantile, 4 ; servants, 3 ; 
erooms, 2 ; workei-s and dealers in 
food and driuks, 8; general dealer, 
1 ; soldiers, 2 ; keepers of lodgings, 
2 ; to which he added one magistrate, 
clergyman, doctor, lawyer, police- 
man, teacher, student, and saUor. 

The class engaged in construction 
being the one most largely repre- 
sented iu London, the speaker pro- 
ceeded to select as a typical exam- 
ple the makers of hand-rails, to 
staircases, in order to show what is 
at preseut the education of the work- 
shop. By means of models and dia- 
grams, he showed tliat the construc- 
tion of a hand-rail involves the solu- 
tion of a difficult geometrical pro- 
blem, which would puzzle the lower 
half of the Wranglers, besides con- 
siderable manual skill and artistic 
taste. The problem is to construct 
a curve of double curvature approxi- 
mately by means of plane pieces. 
The problem was solved by Peter 
Nicholson, a workman, but a far 
simpler method has been introduced 
by another workman, John Weston. 
This trade is only exceptional, in the 
fact that its power of education has 
not been spoUt by division of labour, 
which in other trades has been car- 
ried to a very great extent by the 
introduction of machinery. It is of 
course impossible to resist this ten- 
dency ; but its consequences may 
be avoided, if the unions will insist 
on the men \>eiu^ ^diV^di aX T^aaK^xi- 
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able intervals from one part of the 
shop to another, so that they may 
become handy aud manysided, in- 
stead of being fit only to mind a 
particular corner of a particular ma- 
chine, as is too often the case now. 
Besides this, it is necessary that an 
organised training in the most im- 
portant tools should be given to 
children. By this means they will 
be able on leaving school to get 
higher wages and more leisure to 
improve tliemselves. But the most 
important thin^ is, that our work- 
men should acquire the machinery 
of accurate thought, which is only 
to be got by training in geometrical 
and mechanical drawing. This ought 
to be regarded as one of the ^^K's," 
and should be taught to all children 
in all primary schools ; being more 
important to workmen than learning 
to read and write. 

The Military Telegraph in 
the Ashantee War. — Lieut. 
Jekyll, K.E., read a paper to the 
Society of Telegraph Engineers, 
which contained some interesting 
items of information. During his 
stay in Ashantee Lieut. Jekyll 
erected about 100 miles of wire, or 
nearly two-thirds of the distance to 
Coomassie, and it was while en^ged 
in this work that he was stricken 
down with fever and ordered home. 
Of the Fantees, he entertains the 
same opinion as that expressed by 
all who have had to employ them — 
that they are almost valueless as 
labourers They entertained, how- 
ever, a very wholesome respect for 
the wire, which was heightened by 
some of them receiving severe shocks 
while at work. They regarded it as 
the white man's fetish, and during 
the whole campaign not a single in- 
stance of wilful damage occurred. 
When the forces left the coast, the 
batteries, &c., were removed, but 
the wire was not taken down, and 
still remains as a terror to the tribes. 
It was neceassuy to have as clerks 
jaea ofuntuing energy, for they had 



to work night and day, sleeping by 
their instruments. A number uf 
messages sent over the wire were 
exhibited, among them being that 
famous one seut by Sir Garnet Wol- 
seley announcing the terms of a 
treaty with King Coffee Calcalli, 
which a fast steamer was specially 
chartered to carry home. Colonel 
Hume, who commanded the engi- 
neers in the expedition, paid a high 
compliment to Mr. Scudamore for 
the speed and accuracy with which 
the material necessary was prepared 
and seut out by the Jfinialuya. As 
to the clerks employed, he mentioned 
an instance in which a man in hos- 
pital with fever was several times 
taken from his bed, and, after a dose 
of brandy, was then able to read the 
messages seut, a black man being 
employed to watch the iustrument. 

The Royal Society.— The me- 
dals in the gift of the lloyal Society 
for the present year have been 
awarded by the Council as follows : 
The Copley Medal to Professor Louis 
Pasteur, of the Academy of Sciences, 
Paris, For. Mem. E.S., for his re- 
searches on fermentation and on pc- 
brine. The Rumf ord Medal to Mr. J. 
Norman Lockyer, F. R. S., for his spec- 
troscopic researches on the sun and on 
the chemical elements. ARoy al M edul 
to Professor William Crawford Wil- 
liamson, F.R.S., of Owens College, 
Manchester, for his coutributious to 
zoology and palaeontology, and espe- 
cially for his investigations into the 
structure of the fossil plants of the 
coal-measures ; and a Royal Medal 
to Mr. Heury Clifton Sorby, F.R.S , 
for his researches on slaty cleavage 
and on the minute structure of mi- 
nerals and rocks, for the construc- 
tion of the micro-spectroscope, and 
for his researches on colouring mat- 
ters. 

The Sense of Hearing.— 
British Association, August, 1^1<t. 
ProfeasoT Crum. 'BioNni., V3 >i}fta xi»fe ^^. 
fusible metal, \iaa \i82«je\i ^"waX» ^IKiwii 
rinterioT oi \.\ie aeioi-caw^^ ^yNsxaN^ ^ 
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the iDtemal ear of man and mammalia 
in such a way as to enable him to de- 
termine the planes in which they lie, 
and to iudic<ite those planes on the 
surface of the skull. His view is, 
that the canals in question enable us 
to perceive rotation round axes at 
riglit angles to the plane of the 
canals. The fluid in tlie canals is set 
in motion by the rotation, and caused 
to impinge u^ion the delicate liairs 
in continuity with nerves, contained 
in the dilated portions of the canals, 
and according as the rotation is 
round one axis or another, the iluid 
of one or another of the three pairs 
of semi-circular canals is set in 
motion, and we are enabled to esti- 
mate the direction of the rotation. 
A number of ex|)eriments were 
made, in which the person to be ex- 
perimented ui>on was seated on a 
rotating table, and precautions being 
used to exclude the use of other 
means of perceiving the amount and 
direction of rotation being called 
into play, tlie table was rotated. 
The character of the sensorial im- 
pression produced was noted, and 
found to vary with the position 
of the head and the amount of the 
rotation in such a way as to confirm 
the author's hypothesis, that the 
semi-circular canals are the organs 
whereby these motions are estimated. 
Similar experiments have been car- 
ried on by two Austrian physiologists 
quite independently of Dr. Crum 
Brown, and of one another, and they 
have arrived at identical conclusions. 
It has been held that the semi-circular 
canals are the organs by which we 
estimate the direction from which 
sound proceeded, whereas, by the 
cochlea we estimate the pitch and 
intensity of sounds. Dr. Crum 
Brown entirely confuted this view, 
which is the long- established one, 
since he showed from a series of 
very curious experiments that per- 
BonB blind-folded and with the head 
tied are unable to indicate at all the 
direction from whence sounds pro- 



ceed. He admitted that a person 
could rightly determine Ks to 
whether a sound came from the 
right side or the left, that is to say, 
whether it came more directly to the 
right ear or to the left ear, but this 
is the only means apparently which 
we possess of telling from what di- 

I rection a sound proceeds. In some 
of Dr. Crum Brown's experiments a 

, i)erson would refer a sound produced 
t>y clicking halfpence in front of his 
face or at his feet to the back of the 
neck, clearly showing in connexion 
with other experimenis that we have 
not this power of telling the direc- 
tion from which a sound comes to 
us unless we can bring to bear upon 
it the discriminating power due to 
the right-handed and left-handed 
position of the two ears. 

Prehistoric Archaeology . — 
Among papers bearing on the above 
subject at the late meeting of the 
British Association we may refer to 
several communications of local 
interest, descriptive of prehistoric 
remains in the north-east of Ireland. 
Mr. Knowles, in describing the oc- 
currence of flint flakes in this part 
of the country, stated that he had 
recently found large numbers of 
flakes, scrapers, and arrow-heads, 
associated with other works of art, 
at Port Stewart, near the mouth of 
the River Bann, in the County 
Derry. As true chalk-flints are con- 
fined in Ireland to the north-eastern 
corner, it is likely that large manu- 
factories existed there, perhaps sup- 
plying a great part of Ireland with 
the materials of their weapons and 
implements. Indeed, it is not un- 
likely that the chalk may have been 
mined for the sake of its flints, just 
as the chalk has been worked at 
Grime's Graves, in East Anglia. 
The distribution of worked flints 
through the counties of Antrim 
and Down was carefully traced by 
Mr. W. Gray, of the Belfast Natural- 
ists' Club, vjhilst Mr. W. F. Wake- 
man deacTibed in TaucV ^e^aSi >^<e» 
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Btmctureof the "crannogs*' or old 
island-dwellings found in many of 
the Irish lakes. — Athenceitm. 

The Moral Idea.— In a very 
\ suggestive paper by Mr. C. Staoiland 
Wi£e, of Hull, read at the British 
Association, an attempt was made 
to trace the development of the i 
moral idea. Whilst such actions as 
murder, adultery, and theft are re- 
garded as crimes, even by the lowest 
savages, they are not thought by 
such peoples to be ** immoral in the 
sense in which we understand that 
term. Their belief that these actions 
are wrong may be traced to the 
sense of '* personal, right," which is 
itself derived from the instinct of 
self-preservation. Any interfercDce 
with one'jB property would naturally 
be resentied, and tms right would by 
degrees be transferred U> others who 
possessed similar property. The 
** rights of the dead " are recognized 
by aU primitive peoples, and it is 
believed that the neglect of these 
rights incurs the wrath of the ud- 
seen denizens ci the spirit-world. 
Through fear of retribution, actions 
orinn^y viewed as indifferent come 
to be regarded as immoral The 
negative virtues are developed first, 
and the active virtues of benevolence 
come ultimately to be recoenized. 
These virtues are probably derived 
from the social affections, and may 
be traced eventually to the maternal 
instinct^ or even still further to the 
sexual instinct which is to be found 
in company with the iostinct of self- 
preservation in animals of even the 
lowest Q-ade. 

Dr. Xivoxi Playfair, as Presi- 
dent of the Health Section of the 
National Social Science Association, 
delivered an exhaustive address at 
the annual meeting. In the earlier 
part he dealt principally with the 
sanitaiy condition of Scotland, 
througnoat which the mortality was 
alimenting in every class of district, 
urSaD and^ranl The Iawb of health 
wmv mkoilagB in their operation. 



Among the ancients this fact was 
fully recognized. Moses was the 
most practical of all sanitary re- 
formers. But when the civilization 
of the Egyptians, the Jews, the 
Greeks, and the Romans faded away, 
the world passed through dark ages 
of mental and physical barbarism. 
For a thousand years there was not 
a man or woman in Europe that ever 
took a bath, (!) Hence the terrible 
plagues and epidemics of the Middle 
Ages. It required some striking 
examples, such as the plague of 
London, and the immunity from it 
enjoyed by Oxford, in consequence 
of the assembling of the Court and 
Parliament there, and the cleansiDg 
which the city then underwent, to 
arouse men's minds. Gradually, 
however, it came to be understood 
that public health can only be 
insured by cleanliness, and the con- 
viction has been growing. But 
public action was necessary as well 
as private conviction. Parliament 
must enact for this country the com- 
mandment, ** Thou shalt not pollute 
rivers." It must also take steps 
to insure that every human being 
shall have a full supply of fresh air 
as well as of pure water. From 
2,000 to 3,000 cubic feet of air 
should be allowed to pass through a 
chamber every hour for each person 
sleeping or living in it. Light and 
air are as necessary to the dwellers 
in cities as to the trees in a forest. 
Sanitarians are now generally dis- 
posed to believe that the death-rate 
in urban districts need not neces- 
sarily exceed 17 in 1,000; but in 
Glasgow, and even in London, where 
the rate is very low, we are a long 
way behind that still. It was not 
so much new laws that were required 
as more efficient administration of 
those already in existence. The 
local government of the country is 
in a state of arrested dev^lo^vsi.^^'a.t, 

Kapid Yixmg vaN^^jt.— "^V^ 
delusion t\iat t\iev \iwife V^^i^^^-^ 
men, when aXV. ^ile7 \i»i^^ ii.oxia V^ 
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been to tire many shots, is, I believe, 
wry commou with soldiers. The 
factf however, is, that with each 
new inipn)vcuicut iu Hre-arms the 
uuuil>er of shots fired to each man 
hit becomes greater. In primitive 
times, wlieu mcQ foiight baud to 
liaud, every bluw told ; then arrows 
were iutrodiiccil, aiul, tired fro^ 
aiar, pi-uved less fatal, blow for 
)>low, theu clubs lued at close 
quarters ; and, to jump to moderu 
tmies, the infantry of the present 
day, witli cha88e[>ot8 and needle- 
guns, do not kill so many men with 
the same number of shots as the 
infantry of the last century with 
the old-fosliioucd musket. With the 
ohl musket it Wii8 calculated that 
one bullet in sixty was effective. 
With the ueeiUe-guQ the Cjerman 
|)ai>er8 say that, iu the lost war, one 
shot in 2M) killed or wounded. — 7'he 
OernmnH in Francfj by H. Suther- 
land Edwards. 

Carrier Pigeons sent from 
Paris during the Siege.— M. de 
Fonvielle states, in the Vomptes 
Jieiulufi, that the value of the ser- 
vice rendered by the seventy-three 
pigeons which returned to Paris 
during tlie siege has been much 
exaggerated; only sixteen were of 
use with reference to the movements 
of the armies of defence. Of forty- 
throe balloons, twenty furnished 
pigeons which returned. The most 
useful balloon was the ''General 
Ulrich," which took with it thirty- 
six pigeons, fourteen of which re- 
turned. It appears from a study of 
the two branches of the aerial ser- 
vice that it is too late to organize 
an art of the kind satisfactorily when 
under the enemy's fire. 

Merton College, Oxford. — 
This college was founded in 1270, by 
Walter de Merton, Lord High Chan- 
cellor of England, and Bishop of 
Rochester. J. B. .Mullinger, iu his 
** University of Cambridge," states 
^/ja^ the statutes of this college were 
themodelia almost all respects for 



those of all suljeequent colleges, 
whether at Oxford or Cambridge. 

**The tirst broad fact," he says, 
*'that challenges our attention in 
these statutes is the restriction 
whereby *no religious person,* nemo 
reiifjio^iutf is to Ije admitted on the 
foundation ; a provision which it may 
be well to place beyond all possible 
misapprehension. In those times, it 
is to be remembered, there existed 
only two professions, — the Church 
and the mditary life ; the religious 
life, whether that of the monk or the 
friar, was a renunciation of the 
world ; the former withdrawing from 
all interoourse with society, the 
latter disavowing any share in 
worldly wealth ; and both merging, 
as it were, their individual existence 
in their corporate life. Such were 
the two classes whom Walter de 
Merton sought to exclude. It was 
his design to create a seminary for 
the Church, and he accordingly de- 
termined to place it beyond the 
power of either monks or friars to 
monopolize his foundation and con- 
vert it to their exclusive purposes." 

English Gipsy Language. — 
It is now generally concetleil that 
the gipsy language has an Indian 
origin. Greorge Borrow, in his 
recent work, ** Romano- Lavo-lil," 
endeavours to trace its relationship 
by comparison of various words. 
He gives specimens of Rommauy 
poetry, one of which is appended 
with a literal translation : — 

White breasts 

My neck-rests shall 

bo : 
Eyes, iny lights, 
Like silver shine. 

atop, my fifirl ! 

Go not awuy ; 

Perhaps I may not 
see thee 

Ever again. 

Boxing the Ears. — *' There are 
several tilings very commordy done 
which are extremely injurious to the 
ear, and ought to be carefully 
avoided^ • . . . Aa^&w^ <i>Ml'^fev:?\^ 



Pawnie birks 

My men-engri shall 

bo; 
Yackors my dudos 
Like nippeuey shine . 
(H) Atcn meery chi ! 
Ma jal away : 
Perhaps I may not 

dick tute 
Kek komi. 
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ears ought never to be boxed. We 
have seen that the passage of the 
ear is closed by a thin membrane, 
especially adapted to be influenced 
by every impulse of the air, and with 
nothing but the air to support it 
internally. What, then, can be 
more likely to injure this membrane 
than a sudden and forcible compres- 
sion of the air in front of it? If 
any one designed to break or over- 
stretch the membrane, he could 
scarcely devise a more efficient 
means than to bring the hand sud- 
denly and forcibly down upon the 
passage of the ear, thus driving the 
air violently before it, with no pos- 
sibility for its escape but by the 
membrane giving way. . . . Many 
children are made deaf by boxes on 
the ear in this w&y. —Physiolo</y for 
Practical Uatt ed. by J. Hinton. 

Muniisinatics in Berlin. — The 
coin cabinet of Berlin is the oldest 
part of the Museum, dating from the 
middle of the seventeenth century. 
Twice since it has been enriched by 
the addition of other state cabinets, 
that of the Elector Palatine in 1685, 
and that of the Margraves of Bran- 
denburg- Ansbach in 1791. Thrice 
has it ^en carried away from Berlin 
for safety. In 1745 it was hastily 
sent to Stettin, in 1757 to Magde- 
burg, when Berlin was threatened by 
the enemies of the great Frederick. 
After Jena, its peril, as might have 
l)een expected, was greater still. 
Henry and Sestini were at that time 
its guardians, and they received 
imperative orders to pack it up at 
once, and remove it to a place of 
safety. Henry summoned all the 
members of his own family, and that 
of ButtD(iann ; and in two days there 
were safely wrapped up, each in a 
separate piece of paper, 10,000 of 
the most valuable coins and 5,000 
gems. With these Henry made his 
escape to Stettin ; and he was no 
sooner gone than the soldiers of 
NapoJeoD entered Berlin, and carried 
oJfta Ptma, according to their de- 



testable custom, all that had been 
left behind. But peace has its \)en\s 
as well as war. Long previously, 
Frederick William the First had 
selected a large number of modem 
gold coins, and sent them to the 
melting-pot, and some of his attend- 
ants had committed systematic rob- 
bery from the cabinet, for which, 
being detected, they paid the penalty 
of a death accompanied by every 
possible ignominy. There are now 
at Berlin more than 60,0(0 Greek 
and Roman coins, so that tlie collec- 
tion approaches even the unrivalled 
ones of the Louvre and the British 
Museum, in quantity, if not in 
quality. —Athcuctiim. 

Jewish Coinage.— Mr. F. W. 
Madden has communicated a i)aper 
to the Nimiismatic Society in which 
he examined various questions that 
have arisen in connexion with this 
subject during the last ten years. 
The most important of these ques- 
tions, Mr. Madden said, was that 
concerning the date of the silver 
shekels and half -shekels, assigned by 
him as well as by most other numis- 
matists, to the time of Simon Mac- 
cabseus. These coins are now 
attributed by M. de Saulcy to Ezra, 
and regarded by him as coins struck 
for the sacred contributions from the 
silver obtained by Ezra, partly from 
the generosity of the King of Persia, 
and partly from the voluntary con- 
tributions of the Jews of Babylonia. 
Mr. Madden was inclined to accept 
M. de Saulcy's new attribution, 
first, on the ground of the proba- 
bility of the Jews having commenced 
to strike money like their neigh- 
bours throughout Phceuicia, after 
Artaxerxes had granted them their 
autonomy ; and secondly, on account 
of the weight, fabric, and palfeo- 
graph y of the coins in question, 
which all seem to point to the Persian 
period rather than to tliat of the 
Syrian and YatV^vVwi Vva\g^ "^V^ 
were conteTii\)OTarj m\JtL ^vwsssv^ 
MaccabsBUB. 



80 



THE YEAR-BOOK OP PACTS. 



Manufacture of Peat for 
Fuel.— This brauch of industry is 
gradually increasiug in importance in 
the barren moorUods of North- 
western Germany. Peat is largely 
use<l in Germany as fuel io private 
dwelliug-houscs and also in some 
large establishments, aod likewise 
on the Oldenburg Railway. The 
puat is cut out of the sod of the 
marshy moors or bogs which extend 
from Bremen to the Dutch frontier, 
by machinery ; by the removal of the 
]X}at a network of canals is formed, 
which are of use for couveying the 
peat itself to market, and which 
likewise form new i>ermanent chan- 
nels of communication available for 
all other purposes. The peat-cutting 
machine consists of a large flat- 
bottomed steam- vessel, which, when 
set to work, is able to cut a canal 
20 ((lermau) ft. in breadth and 6 ft. 
in depth, whilst proceeding at the 
rate of from 10 to 12 ft. per hour. 
The soil thus cutout by this floating 
peat manufactory is lifted into the 
vessel by steam power, and after 
being thoroughly ground is de- 
posited, by means of a long pipe 
running out of the side of the ves- 
sel, alongside the bank of the canal, 
where it is subsequently cut into 
the shape of bricks and dried. It is 
stated that by this method about 
1,000 centners (55 tons English) of a 
very good kind of peat may be 
manufactured per day. 

The American Oyster-trade. 
— Baltimore is the great centre for 
raw oysters— New York, as well as 
the Southern and Western States, 
dep'fending on it for their supplies. 
Five milEon bushels of oysters are 
annually dredged to meet the de- 
mands of the trade, which is one not 
only incurring great risks, but also 
requiring some tact for its successful 
management. Such is the perish- 
able nature of the oyster that the 
risk in handling them has much to 
do jadetermimugth&r price. Delays 
/a the arrival of a reaad wUl often 



caase » whole cargo to become 
patrid, bo that it has at once to be 
thrown overboard. Laree numbers 
of men, women, and children are 
employed in opening the oysters and 
removing them from their shells : 
for this work they receive 20 cents 
per gallon, and the average earnings 
of each person are about two dollars 
per day of ten hours. In packing 
the raw oysters they are, after being 
opened, washed carofiUly, then 
placed in flat cans with a little fresh 
water, as the liquor or natural juice 
of the oyster decomposes in twenty- 
four hours after exposure. These 
cans are then packed in rows with 
cakes of ice between them, and 
shipped by express to their destina- 
tion. At certain points it is arranged 
that ca^^s destined for the far west 
shall be opened, fresh ice placed 
between the cans, and then re- 
shipped to their ultimatedestioation. 
Oysters packed in this way and 
re-iced at certain places on the route 
can be sent from Baltimore to San 
Francisco in good condition. Besides 
this trade in raw oysters as many as 
3,000,000 bushels are annually 
steamed and hermetically sealed in 
tins for shipment to all parts of 
North America and to Europe. 

Ballooning at great Alti- 
tudes. — An aeronautical experimeut 
of much importance took place on 
March 22. The balloon '*Etoile 
Polaire'' was sent up with two 
aeronauts, MM. Sivef and Croce- 
Spinelli, to test if the respiration of 
an air rich in oxygen would enable 
observers to reach a high level with- 
out being suffocated by the rarity of 
the surrounding medium. The 
experiment was suggested by M. W. 
de Fonvielle, and an apparatus was 
constructed by M. P^ul Bert. The 
"Etoile Polaire" sterted at 11.40 
A.M. from the La Villette easworks, 
and at 12.4 p.m. had reached 5,000 
metres. The temperature, which 
was + 13° C. on tlie ground, had 
sunk to - W C. 'M.. Cw^-'^^iS^ 
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was almoBt suffocated, but hy naiiig the milk wu adahcnsed 
the oxygenised-air respintor he 12 to 30 per cemL <d vafeo; ws 
recovered. His pnlae, which was no other adahrfant. Tht : 
beating 86 on the groimd, was beat- was adnkrratcd wish aizB. aad ix 
ins 140, and with the respirator 120 some inctaaoei it eantaorri a lar^ 
only. These experiments were con- quantitT of taoidj maner. T*« :L:<ir 
ducted from 12.4 to 1.30 p.nL, when was adnherated wtxh alaa. xr^i nx 
the balloon had reached 7,400 metres, of the runp?f» coctaocd pi£ cr 
where the thermometer ssink to— 24'. sandj mat&er. T^ lea was cxibl- 
The descent took place at 2L12 pooed of cxhasssed aind o±caT«i 
P.M. at Bar-sur-Seine, 120 miles leaTea, soeagtheoed bj loe atiii^uL 
from Paris. On landing, the tem- of some stringpnt gssA, Tht ccjS^^ 
perature was + 17°. When not was adnkcrasai wiui <£Mrr a^ 
using the respirator the sky seemed burnt sugar. The ram was iz^j 
quite dark, but the blue colour was sporioiia, being new whasikcj swceK- 
restored when respiring oxygenised ^ed wiUi treacle, aiyi beukz 25 per 
air. The altitude is higher than coit. under proof. Twec^-tu«e 
any French aeronaut has reached up well watezs med in Jhihiin. were ex- 
to the present time, but Mr. Glaisher, amiiied, and of toese 16 proved zo 
without the help of any oxygenised be loaded with daogerwis orgaus 
air, navigated the atmosphere on impuritka, aad were uaerlj w:±i 
several occasions to that distance fa* use. Foartccn specixoe&s of p««a 
from the sea-level — as on August wall p^er oa sale in the c^'were 
28, 1862, April 18, 1863, June 26, examined, and aH of thea z<0iz,i Vj 
1863, &C. He had no feeling tk be adooied with aneakal gruc 
suffocation except when he reached Lobster Breeding. — ^A koiser 
10,000 metres on SeptCTiber 5, 1862. farm has been started near BoattA, 
It is to be supposed that witii prop^ U.S., where an area of aUyo^ tLinj- 
care' and with persons prop^y two acres has been laid oat ai^ pr>- 
trained and selected, the metiiocf, tected for the uupoae of cuhirauaj^ 
although efficacious, is not required the lobster. On the seaward shde is 
except at higher level or for the is dosed by banks, having hairfifB 
purpose of increasing the onnfinis or slnioes so as to admit ot the &rw 
of aerial travellers — Naiure. and ebb of the tide. Last sumz^er 

Irrigation Canal finnn tlie about 40,000 kjbcten, of aQ Kze^ 
Rhone. — ^The Conseil G^n^ral des were deposited in this grvand. The 
Fonts et Chauss^es have pronounced maimed and the halt aod the 1^*nf 
favourably on M. Dumont's project, and probaUy the Uiikl are acoMu. 
and it is now being submitted to an modated with qoartcn where %kt*r/ 
inquiry of public utility in the five . can recover their lost daws ; aod a 
departments concerned. The canal crrche for the infantine population is 
will allow of irrigating or submeig- ' provided, where they can increase 
ing a surface of 80,000 hectares ; two- , without the ordinary dangers atten- 
thirds of which consist of rich vine- i dant on lobsterial infancy. Frxxl, m 
yards, nearly all ravaged by the : the shape of refuse fish, Ac, is lilxe- 
Phylloxera. — Comples Rtndus. rally suppUe^l to this inUirfasiiuz 



Adulteration of Food in 
Dublin.— During the year 1873 
Dr. Cameron, the public analyst, 
made 386 analyses of food and drink, 
of which 108 were adulterated, 16 
pure but of bad quality, and 262 
pare. Of iihe adulterated apecimeiDBf 



commumty. In the winter the 
managers evinced the natural de- 
ceitfulness of human nature l>y catch- 
ing and scahling the loljsters on 
which so mucVi a.\^«^v;\(j\k \ksi^ XvntMXk 
lavished, and a^¥kne\iain«iXT«*««x\M\. 
them; lo,QlO^ l^nft V^«Joec% ^vsi« 



32 



THE YEAR-BOOK OP FACTS. 



sold, and the success of the experi- 
ment seems complete. Besides lob- 
sters, it is intended that the farm 
shall 1)0 turned to account by being 
made a nursery for fish of various 
kinds. 

Ancient English Weights. 
— The Warden of the Standards, in 
his report on the financial year 
1872-3, stated that an ancient x)ound 
weight, probably of the time of 
Henry III. or Etlward I , was found 
in 1842 iu the old pyx chamber in 
the cloister of Westminster Abbey, 
adding, — "This old weight and 
some otliers were delivered into the 
custody of the late Superintendent 
of Weights and Measures at the 
Exclie(iuer, but unfortunately no 
trace of any of them can now be 
found." The Warden now reports 
that ouc of these carious old weights 
has since been found at the late 
Superintendent's private residence 
and has been delivered into the 
custody of the Warden. It is a 
small, Hat, circular weight of cop- 
per, marked with two dots as if of 
the weight of two grains, and is 
enclosed iu an ancient box of elegant 
shape, in the form of an urn turned 
in boxwood. The box is inscribed 
with ink, in handwriting of the 
time from Henry HI. to Edward I. , 
** Grana pro auro." The weight is 
in excellent preservation, and evi- 
dently of very nearly its original 
weight. It now weighs 1 '869 impe- 
rial avoirdupois or troy grain, show- 
ing the single grain to oe equal to 
0"y35 imperial grain. It would 
seem that eitlier the troy grain when 
first introduced into this country 
was of somewhat less weight than 
at a later period, or that this old 
two -grain weight must have been 
deficient in true weight about 0131 
grain. — Times. 

Buddhism.— Mr. Beal has trans- 
lated the " Abhinishkramana Sdtra" 
{^* Fo-pen-Jung-td-King") from the 
Chjnese. Tbia work forma one of 
^e Chinese Buddhist books in the 



library of the India Office, which 
he was appointed about a year ago 
to examine and report on. The 
value of the particular work in qaes- 
tion is that it undoubtedly contains, 
as a germ, the original life of Bud- 
dha, known as the ** Fo-jyen-hing." 
This book 'we know was translated 
into Chinese about 70 a.d. ; so that 
we have here a valuable aid in fixing 
the date of the origin and develop- 
ment of the Legend of Buddha. 
Taken in connexion with the evi- 
dence afforded by the Sanchi sculp- 
tures, we may be sure that the 
leading particulars in this legend 
are of an independent origin. — that 
is, independent of any Christian in- 
fluences. The " Abhinishkramana 
Sdtra " contains the history of Bud- 
dha during his previous existence in 
the Tusita Heaven ; his incarnation 
and subsequent history up to the 
time of his emancipation ; and his 
career as a teacher to the time of his 
death. Intermixed with the main 
narrative are numerous episodes and 
J&takas, some of which are highly 
curious. This work also atrords 
evidence tliat the pre-historic Cross 
v^as, in the first instance, the symbol 
of the four quarters of the world 
(shaped as an ordinary Greek cross), 
and, when surrounded by a circle, 
denoted the encircling path of the 
sun from left to right round tlie 
earth. A later symbol of the same 
character is the Swastika, the arms 
of which (according to the work in 
question) should always be drawn 
from left to right, and not from 
right to left, as is sometimes done. 
—Athenceum. 

Ventilation of Houses. — Dr. 
Cameron, in his report on Public 
Health, points out the significant 
fact tliat in loose soils there is a 
large amount of air richer in im- 
purities than in the air above 
ground. This underground air may 
be drawn into the interior of houses, 
owing to the temperature within 
being bigber tYiMi \>W\i ^^tt^o\^\>^ ^\i<l 
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produdng an asoeDdiDg current like 
that in a chimney. Our houses 
ventilate themselves, not only 
through the walls, but also through 
the ground on which they stand. 
Pettenkofer says : — ** We take 
raUier a short-sighted view when 
we bcdieve that the nuisances of our 
neighbours can only poison the 
water in our pimips : they can also 
poison the ground and the air for us, 
and I see more danger^ this, as air 
is more universally present and more 
mobile than water. " 

The Chemical I^ews calls attention 
to a novel danger. If the surface of 
the ground in the streets ia rendered 
practically air-tight by a layer of 
asphalt, all subterranean gases and 
vapours will find vent in our houses, 
where no such resistance is encoun- 
tered, and which must therefore 
serve as up-cast shafts for the whole 
district. 

The Five Great Exhibitions. 
—The •* Great Exhibition " of 1851, 
held in London, was opened on the 
1st of May, and remained open for 
payment for 141 days. The number 
of visitors was 6,039,195, and 
£424,322 was received for admis- 
sions. The **E}qK>sition Univer- 
sale " of 1855, at Tans, was opened 
on the 15th of May, and remained 
open 200 days, Sundays included. 
Tne number of visitors was 5, 162,330, 
and £128,099 was received for ad- 
missions. The <* International Ex- 
hibition" of 1862, in London, was 
opened on the 1st of May, and re- 
mained open 171 days. The number 
of visitors was 6,211,103, and 
£408,530 was received for admis- 
sions. The "Exposition Univer- 
selle'^ of 1867, at Paris, was opened 
on the 1st of April, and remained, 
open 217 days, Sundays included. 
Tne number of visitors was no less 
than 8,805,969, and £420,735 was 
received for adxnissions. The *' Uni- 
versal Exhibition " of 1873 at Vienna 
was opened on the lot oi Mayf and 
reauuned open 186 dayi Sundays 



included; the number of visitors 
was 6,740,500, and £206,478 was re- 
ceived for admissions. Thus the 
total number of visitors at the five 
great International Exhibitions was 
32,959,097, a greater number than 
the entire population of the United 
Eongdom enumerated at the Census 
of 1871, and £1,588,164 was re- 
ceived for admissions. The "Pro- 
gress Medal," as it was termed at 
Vienna, for the greatest number of 
visitors in one day, belongs to the 
"Exposition Universelle" of Paris in 
1867, when 173,923 persons passed 
through the turnstiles on Sunday, 
the 27th of October. The Vienna 
Exhibition was a "good second" 
with 135,674 on the closing day, 
Sunday, the 2nd of November. 
Paris in 1855 comes next with 
123,017, on Sunday, the 9th of Sep- 
tember. Then comes the London 
Great Exhibition of 1851 with what 
was then thought the extraoi*dinary 
number of 109,915 on Tuesday, the 
7th of October, four days before the 
close ; and, lastly, London in 1862 
with 67,891 on Thursday, the 30th 
of October. We wait now for the 
great Exposition at Philadelphia in 
IS76.- Times. 

Bach's Org^an Music—Bach, 
like most great men, was humble 
and modest. To a young aspirant 
he said, "Work as hard as I have 
done, and you will do what I do." 
He was a large man, with genial 
temper and remarkably clear intel- 
lect. His industry was enormous. 
He created contiuuity in organ 
music. In one sense he invented no 
new style, for he adopted the style 
of the day, not rebelling against it, 
enlarging its unity, fellowship, and 
order, and demonstrating his origi- 
nality by great dignity of form and 
magnificent science of structure, 
united to a marvellous tenderness 
and joyfulness of expression. His 
developmeixt oi Wi& -vna^ cA >i)ci!^'^^^3d^ 
organ and ^q eomvosnXKsstA Vyc 'cv^ 

•Si 
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upon the external forms prevalent, 
and tbey were the product of the 
mental tendency of his organization 
and his acquired power over life in 
sounds. His strength lay in his vivid 
apprehension of the union of con- 
sonance and dissonance. Consonance 
is light ; dissonance, darkness ; the 
one IS the inverse of the other. All 
consonance turns into dissonance, 
and dissonance into consonance; 
they are the natural light and shade 
in musical portraiture. Bach knew 
that the presence of the seventh in 
the dominant chord compelled a 
return to tlie key, and the discord 
of the seventh and eighth was too 
prominent, or rather too plain and 
obtrusive to his cultivated car. All 
simples in fine art require their in- 
terstices to be present to soften down 
and amalgamate. Hence Bach 
changed the use of the two disso- 
nants by putting the chord of the 
diminished seventh or three minor 
thirds upon each. In fact he created 
the chord, so happily called by FStis 
the chord of re-union, in the key of 
c, F, A fiat, B natural, d, and o, d, 
F, A flat and c. In these days we 
call all this, discords of ninths, 
elevenths, and thirteenths, which 
means no more than saying sixpence 
contains twelve half-pence and 
twenty-four farthings. — Athenamm. 
Hogarth's House. His little 
country box at Chiswick, which he 
left on his last journey to Leicester 
Square, jafter having for more than 
a century escaped any considerable 
injury, has been let on lease to a 
neighbouring publican, who has 
turned the house into a ** sweet- 
stuff" shop; while the garden, 
which until of late was a wilaerness 
of half-neglected flowers, has been 
stripped of these ornaments, for the 
land is to be Aised by a florist The 
buiial-places of Hogarth's pets, with 
their little tablets, are still pre- 
served, and we are glad to learn 
tiat the tenant promiaea to take 
CMV of them. The porch lias fallen 



down, thus greatly spoiling the cba- 
racteristic appearance of the once 
pretty cottage. A trifle will yet 
save the place, which might be used 
as a residence for a decayed artist 
The last tenant of this once pretty 
place was the late Mr. "Brayvo 
Icks " (Hicks), formerly of Trans- 
portine theatrical celebrity. Athe- 
nceum. 

Vegetarianism.— The Chemical 
NewSf in criticising ** Fruits and Fari- 
nacia : the Proper Food of Man," by 
J. Smith, a work written for the 
Vegetarian Society, says : We do not 
know whether vegeta^rianism be on 
the increase, and we cannot imagine 
that Mr. Smith's book will bring it 
more into vogue ; for, although he 
attempts to prove that vegetables 
were the "original" and the "natu- 
ral" food, and still constitute the 
"best" food of man, his arguments 
and proofs are in the main so un- 
satisfactory, that we are more in- 
clined than ever to be onmivorous. 
The proofs that vegetables were the 
original food of man are mainly 
taken from Genesis, Ovid, Pope, and 
Thomson ; Hippocrates and Galen 
(who are called "eminent physi- 
cians ") are quoted as authors of the 
statement that all early races "were 

Serfectly natural and simple in their 
iet" Of course, before fire was 
known, man in his crudest and most 
barbaric state was compelled to live 
on the fruits of the earth, or on raw 
flesh, but we have no wish to go 
back to that state of semi-gorillaism. 
If our author desires an ancient ac- 
count of man in this early period, 
we refer him to Lucretius ("De 
Natura Rerum," lib. v., 930 et seq.), 
where he will find an account of the 
fruit-loving race. The earth, says 
Lucretius, then furnished plenty of 
whortle-berries, larger than tnose 
which now grow, upon which men 
lived, together with acorns and fine 
crab-apples ; but the conditions and 
the mode ot life there delineated is 
anything Ibu^ eaXivdii^. Tca tEiKsi. 
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who liTed OQ fruits, lived in caves, 
and dothed themselves with the un- 
tanned skins of wild beasts, when 
they could get them. 

Mr. Smith endeavours to show 
that we resemble the herbivora in 
the absence of claws and tusks ; in 
the joint of the lower jaw ; in the 
form of the cheek-arch ; in the con- 
siderable length of alimentary canal ; 
in the size and complexity of the 
other digestive organs ; in the 
number of the perspiratory glands. 
Some experiments are quoted, in 
which men were fed daily on 2 lbs. , 
3 lbs., and lib., respectively of po- 
tatoes for breakfast, dinner, and 
supper. £ight out of the ten men 
gamed weight, which is, perhaps, 
not to be wondered at when we re- 
member that they .were contined 
closely and had very light work to 
do. In another experiment, men 
were fed upon oatmeal, buttermilk, 
and potatoes ; their work was very 
light) and they gained weight. But 
we should like to know how it was 
gained, or rather where the gain 
took place, and what was the condi- 
tion of their muscles. 

Petrolemn for Lighthouse 
lUiunination.— Major Elliot, of 
the Corps of Engmeers of the 
United States Army, states that the 
European Governments are rapidly 
adopting the use of mineral oil, in- 
stead of the vegetable and animal 
oils as formerly employed. The ad- 
vantages are, mineral oil is more 
cleanly ; it is not injuriously affected 
by the severest cold ; the lamps are 
more readily lighted, and do not 
require to be tnmmed through the 
loncest nights ; while its cost is but 
little more than one-third of that of 
the other oils. 

Jewish Coinage.— F. R. 
Conder, in a paper communicated to 
the Numinnatic Society, has recently 
endeavoured to prove, from data fur- 
nished by the Talmud and Maimo- 
mdait, aiu^ the cbronolosical arrange- 
ii si jfntont adopted ia erroneous. 



In his opinion, the well-known 
shekels and half-shekels at present 
thought to be the earliest of the 
Jewish coins, were, on the contrary, 
the latest of the series, &c. A du- 
cussion followed, in the course of 
which the President pointed out the 
fallacy of some of the ar^iments 
advanced by Mr. Conder ; w'liile Mr. 
Evans adduced the fact that one of 
the so-called ** Nasi " coins, attri- 
buted by Mr. Conder to a much 
earlier period, is re -struck over a 
Roman large brass coin, probably of 
the reign of Nero. — Mr. Evans, in 
illustration of the subject under dis- 
cussion, exhibited shekels of Simon, 
the Maccabee, of the years 1, 2, and 
and 3, coins of Eleazar and Simon 
Gioras, of the time of the first revolt 
of the Jews under Nero ; and of 
Simon Barcochab, of the period of 
the second revolt under Hadrian. 

The Flyincr Man.— The fatal 
experiment made by M. de Groof at 
Cremorne Gardens could not pos- 
sibly have led to success. But 
several interesting problems may be 
examined d 2^^opo8 of the inquest 
held by the coroner on the death of 
the unfortunate man. 

De Groof's wings, irrespective of 
their motive power, maj' be regarded 
as two imperfect parachutes intended 
to diminish his rate of falling, and, 
if kept horizontal, prevent it in- 
creasing above a certain rate. It 
remains to see if their surface was 
large enough to keep that velocity 
within reasonable limits. The wings 
of De Groof were 30 ft. by 4ft. ; 
but being irregularly shaped, we 
may suppose the surface of each was 
100 sq. ft., or in round numbers 
200 sq. ft. for the two. The weight 
of the machine not being far from 
4 cwt. if we include the man, we 
may say in gross numbers that each 
square foot had a kilogramme to 
support, which is more maxL u&Mal^ 
the parackvxle Tcis^et \»5al\\i^ \ >k^^- 
gramme ioxeacJtL^c^j^M^TSi^Xjc^^'Sffti^.^ 
u about ten tuaai^ «ia»SVw. 
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But to ascertain if the velocity, 
although being larger than under 
ordinary circumatauces, was really 
danserouB we must go to the formulae 
estaoliahed by General Didion and 
quoted by Poucelet — 

i? = l-936 {A 036 + 084 

Under the above circumstances, H 
the rate of falling is always inferior 
to the value of x given by the equa- 
tion 

10 = 1-936 (0 036 + 0084 ar*) 

X being obviously enough the velocity 
for which R = to the weight pressing 
on the uuit of surface. When the 
motion is such, the velocity cannot 
be increased. If we make the cal- 
culation it is easy to see that the 
velocity is about 7 metres per second, 
almost =^ the fall from 3 metres to the 
cround. It is large, but not too 
large for a practised jumper, if he 
were clever enough to keep his 
balance, which is not very easy, it 
must be confessed. 

Experiments on parachutes show 
that ^reat oscillations always take 
place if the experimenters have not 
placed a small hole in the centre of 
their parachute, which increases sta- 
bility at the expense of resistance. 
The motion of the w4ngs, if they 
are working together, would very 
likely render the same service to the 
occupant of the machine, as they 
prevent the accumulation of the air. 
Unfortunately, to keep them working 
evenly is a difficult matter, requiring 
not only force of muscle but great 
presence and firmness of mind. The 
so-called queue or rudder was a use- 
less encumbrance. A man working 
hard with his two hands, fighting 
for his life, cannot be expected to 
attend to direction with his legs 
attached to a rudder. — W. de Fon- 
vlelle, in Nature. 

The Catapult. — War imple- 

ments conBtructed from designs of 

2injsu2's Column have lately been 

tested by Bertraad ocd Mortillet, 



directors of the St. Gentudn's 
Museum. They found that the cata- 
pult threw arrows a distance of <^ 
yards. The mark was hit regularly 
each time up to 180 yards, llie 
same can be said of the onager^ 
which sends stones a distance of 180 
yards with astonishing precision, 
although weighing lilbs. The 
initial velocity was calculated to be 
more than 50 metres per second, as 
the time taken to reach the mark is 
not more than seven seconds and 
sometimes less than five. — Nature, 

TTnaddressed Letters.— It is 
stated in the Postmaster-General's 
report that during last year 18,700 
letters were posted without any 
address whatever, and that nearly 
500 of the letters contained cash, 
cheques, and bills of exchange to the 
value of more than £13,000. 

The Late Fire at the Gene- 
ral Post Office. — Winsor and 
Newton have addressed the follow- 
ing communication to The Times : — 
'*The fire which broke out in the 
Telegraph Department was supposed 
to have arisen from * spontaneous 
combustion ' of the oiled paper used 
in the department. Permit us to 
offer the results of our experience in 
such matters. For many years past 
we have taken the precaution to 
furnish each workman using sudi 
materials with a sheet- iron vessel in 
which all oil wipers, &c., for clean- 
ing up are placed as soon as they are 
done with. So particular are we on 
this point 'that we enforce a fine 
from any workman leaving such 
things about even during the dinner 
hour. These iron vessels have a 
hinged iron lid to each, so hung 
that the lid shall fall down and keep 
shut by its own weight. Every 
evening the accumulate contents of 
these vessels are taken into the 
boiler-house and consumed in the 
furnace. During the early years of 
our business we had two narrow 
escapes— one from, an oUy wiper of 
I cotton "waslQ hvnii^ )Q««a \S.V ^ 
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nigfat on the top of a cask. In the 
momiDg » burnt smell was noticed, 
and on searching for the canse we 
found the cotton waste had been on 
fire, and was converted into tinder ; 
the cask on which it had been placed 
was burnt black for a distance of 
four or five inches round the cotton 
wiper, the fire, having nothing more 
to feed upon, went out. Had it 
been otherwise, the consequences 
might have been serious, and all 
sorts of theories would have been 
propounded to account for the origin 
of wic fire. .We believe the clanger 
to be still greater when other sub- 
stances, such as 'dryers' 'colour/ 
or 'varnish,' are combined with oil, 
for then a still stronger chemical 
action is set up. The other accident 
to which we refer arose from a heap 
of deal shavings exposed to sunshine 
and occasionsJ showers of rain (it 
was in the height of summer, and 
the weather had been intensely hot). 
The fire first appeared with a smoul- 
dering smoke only, but when a 
dung-fork was used to move the mass 
it broke out into flame. Fortunately 
it was discovered in the day time, 
and easily extinguished ; had it been 
in the nieht an adjoining building 
would probably have taken fire. " 

Military Aeronautics. — A 
balloon ascent has been made from 
the JEloyal Arsenal, Woolwich, for the 
purpose of testing an invention of 
C, A. Bowdler, who hoped to steer 
the balloon in the air at an angle 
more or less deflecting from the 
direction of the wind. The value of 
such a discovery in a military point 
of view may be estimated by the fact 
that it would enable a general to 
communicate with his friends in a 
beleaguered town by a careful calcu- 
lation of distances, force of wind, 
and the deflecting power of his ma- 
chinery. The four passengers in the 
balloon were Mr. Cox well, Mr. Bowd- 
ler, Major Beaumont, It.E., and 
8erg9BBp 21 Murray, RE., to assist 
in wcrkitig the Bteering gear, which 



was fixed to the car in a few minutes. 
A tall frame of wood was lashed 
inside, containing a few small cog- 
wheels and a common crank handle, 
whilst outside and above the car 
were fixed in connection with it two 
screw propellers, precisely similar to 
the screws of a ship, and made appa- 
rently of tin or zinc. Major Beau- 
mont, mounted in the rigging, took 
command; and Mr. Coxwell, by a 
careful expenditure of ballast, got 
his balloon, which was held captive 
by a guy rope, to a nice balance 
about 20 feet from the ground. The 
major gave the order, and the inven- 
tor and his soldier-assistant, Sergeant 
Murray, worked vigorously at the 
crank, while the vertical fan spun 
round, but no other effect was pro- 
duced, the balloon neither rising nor 
falling, to all appearance, a single 
inch. The balloon was brought to a 
balance again, this time close to the 
ground ; and when the machinery 
was set to work it slowly but surely 
began to rise, and rose until it was 
checked by the rope about 40 feet 
from the ground. As soon as the 
crank ceased to work, the balloon 
began to descend, wliich it continued 
to do till it reached the earth. The 
experiment was repeated several 
times, and always with the same 
result. The balloon rose when the 
fan was at work, sometimes very 
slowly, but it always came down 
when the machinery stopped. The 
order was given to release the balloon, 
in order to test the propeller in the 
higher air. After ascending about 
1000 feet, the steering apparatus 
was tried, but no effect on the course 
of the balloon was apparent. The 
aeronauts could only make the 
balloon revolve either to the right or 
to the left, according to the way in 
winch the fan was worked. 

Safety Vaults. — The immense 
vaults of the National Safe Deposit 
Company, t\ift io\vxA^\Ka\v-^\A\!ka ^V 
wbicn -waalaid Vj >^<ftV«t^^«^'st., 
and situated o^^^\t» ^i^l^^^^i^S35v^ 
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House, are now completed. These 
vaults, the object of which is to pro- 
vide iDerchants and others wit a a 
building for the deposit of their 
valuables, being both fire and burg- 
lar proof, are sunk to a depth of fifty 
feet below the surface of the street, 
form four stories connected by a 
hydraulic lift, and rest on a concrete 
bed fifteen feet iu thickness. The 
walls are built of fireproof Stafford- 
shire ))ricks a yard in thickness, 
with an inner shell of chilled steel 
three inches thick. The whole is 
enclosed in an outer wall of Sussex 
bricks ten feet thick. The stories 
above the ground floor will be used 
as offices. 

River Pollution. — It has been 
noticed that iron mining is singularly 
innocuous iu its influence on water, 
and this characteristic remaius with 
the metal during the various pro- 
cesses it undergoes before its appear- 
ance as a finished product. It is 
very different, however, in those off- 
shoots of the iron trade iu which the 
use of acids is introduced iu the 
manufacture of iron and steel wire. 
The wire is immersed in a mixture of 
sulphuric and hydrochloric acids, 
some organic liquid, such as stale 
l^eer, being frequently added ; this 
fluid, when its strength has become 
too much reduced, is ^o wed to run to 
waste. In tin-plate works, the iron 
is pickled twice in a bath of acid, 
with an intervening washing in bran- 
water ; a similar course of treat- 
ment is adopted for galvanizing ; the 
acid used is either sulphuric or hy- 
drochloric. As it is necessary that 
the acid should be of a certain 
strength, the pickle has to be con- 
stantly renewed long before it is 
neutralized. It is this so-called 
** spent liquid," consisting of a solu- 
tion of chloride or sulphate of iron, 
and containing much free acid, 
which is discharged into the rivers. 
It ia in South Wales that we find 
tAat the aoxioua effects of these dis- 
obst^ges from tio'plate worka is most 



apparent ; the Usk, the Ebbw, the 
Romney, Taff, and Neath, all suffer 
more or less from this kind of drain- 
age, which spoils the water for indus- 
trial and domestic purx)oses, the fish, 
as usual, being destroyed at a very 
early stage of the pollution. Much 
hardship has been entailed on those 
villages which depend on the rivers 
for tlieir daily supply ; and their own 
misdeeds have recoiled on the manu- 
facturers, who find their expenditure 
largely increased by the necessity of 
constantly repairing aud inspecting 
their boilers, of wnich the plates, 
and still more the rivets, become 
rapidly corroded. 

The galvanised iron trade is ex- 
tensively carried on in Birmingham 
aud its neighbourhood, where the 
rivers are already so filthy that they 
do not seem likely to suffer from any- 
thing that can be added to them. 
The sewers, however, are greatly 
injured by the acid drainage which 
they receive dissolving the mortar, 
so that leakages are frequent. This 
same acidity, in the event of any 
system for the utilization of sewage 
by irrigation being adopted, would 
render it necessary to neutralize the 
contents of the sewers with lime, 
before they could be used for agri- 
cultural purposes. The idea of 
evaporating and rescuing even the 
sulphate of iron appears never to 
have occurred to the keen business 
men of the metropolis of metals. 
The waste liquor from Walker's 
brass and copper -tube factory, on 
the occasion of the visit of the Com- 
missioners, was found to contain 
nearly r3 per cent, of zinc, while 
that from the Great Western Foun- 
dry contained '5 per cent, of copper, 
and nearly as much zinc, both liquids 
being highly acid. A thorough 
cleansing of the article to be coated is 
as necessary in electro-plating as in 
galvanising, but in the largest and 
best conducted establishments, as 
that oi the ^'^W-kxLO^n. Elkington, 
\ the greater \)«tAi el >i)5i^ «(i2k^ «t^ 
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extracted, and the only objection- 
able discharge is the water used 
for washing the objects to be plated 
after they nave passed through the 
pickle. 

The question of dealing with river 
pollutionbymetallurgical processes is 
practically narrowed to finding some 
efifectual method of dealing with 
solutions of sulphate and chloride of 
iron, and the accompanying acid 
liquors. ^ 

The River Oomnussion proposes to 
deal only with the major delinquents, 
relying apparently on the good sense 
and self-interest of those engaged in 
minor metaUurgic industries, to in- 
duce the adoption of precautions 
to prevent the continued waste of 
the valuable metals they deal with ; 
and taking into consideration the 
comparatively small volume of their 
drainage, are willing that they should 
stUl be allowed, when situated in 
towns, to employ the general sewers 
without restriction. It is suggested 
that the manufacturers of tin-plate 
and galvanised iron, together with 
those of cas, paraffin-oil, pyroli^- 
neous acid, and animal Charcot, 
should be compelled to comply with 
definite standards of purification be- 
fore being allowed the same liberty. 

The Don, below Sheffield, owes its 
excessive turbidity to a very singu- 
lar cause. It seems almost an ex- 
aggeration when we are told that 
the *'wheel-swarth," resulting from 
the wearing down of grindstones, 
has caused such an appreciable con- 
tribution to the muddiness of the 
Don, as appears to be the case, till 
we hear that one firm wears down 
to half their original diameter some 
six-and-thirty srindstones' of a foot 
in thickness and five feet in diameter, 
every six weeks. In this as in all 
other cases where solid refuse is the 
polluting material, if the pressure of 
a legislative prohibition of its ejec- 
tion into rivers were brought to bear 
on the jnABoficturers, other methods 
/or Jt9 dupotdtioo would, as we have 



before insisted, be readily devised. 
Thus we find that a part of the 
Sheffield grindstone sand is already 
utilised in the production of a refrac- 
tory lining for furnaces. Doubtless 
the reason why the whole is not thus, 
or otherwise, utilised, is to be found 
in the fact of the supply depending 
upon the caprice of a number of indivi- 
dual tool-makers, who at present find 
the facile resource of turning the sand 
into the Don, more convenient than 
storing it for sale at a trifling profit. 
Once enact that the river shall not 
be available as a receptacle, and the 
collection of the sand will become a 
regular trade, as there would be an 
assurance of a steady supply. 

This may be taken as a type of 
how trifling a matter may prove a 
nuisance, and how a slight pressure 
from without may abate it to the 
general advantage. — Iron. 

Floating Bath. — The new float- 
ing bath on the Thames at Hunger- 
ford Bridge, is built of corrugated 
iron and glass, with a lofty dome at 
each end. The entire length is 181 
feet by 31 feet. The bath itself 
afibrds a swimming area of 135 feet 
by 25 feet, is paved with encaustic 
tiles, fitted at each end with huge 
filters capable of purifying Thames 
water at the rate of 1000 gallons per 
minute, and flanked on both sides 
by dressing rooms, hot baths, &c. 
At certain hours the bath will be 
set apart for ladies, a staff of male 
and female professional swimmers 
being always at hand to give lessons, 
while to those unable to pay, mem- 
bers of the London Swimming Club 
will give lessons gratuitously. Dur- 
ing the winter months a stream of 
hot water will pass through the 
bath to regulate the temperature. 

Deviation of the Compass 
through Ironsand.— An inquiry 
into the wreck of the Ottawa, on the 
Taraniki coast, t^TiiAa t^ ^WiSyXTss.'^hsA 
belief, loug ^mc^ ^xi\fcV^'^ivasA^ ''Saa^ 
the magneUc Vtoii^wi^, ^Vv2q. ^^^'^ 
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is the C4tu8e of the steering compasses 
of ships and steamers runniDs along 
shore becoming deranffed. This was 
alleged as the cause of the loss of the 
steamer Airdale. and some three or 
four other vessels. Some fifteen years 
ago many vessels were cast ashore 
on the South American coast, and 
after many close investigations, it 
was discovered that the base of some 
of the mountains along the coast 
line contained large quantities of 
iron ore. 

New Billingsgate Market. — 
The total area of the market wlien 
reconstructed will be about 40,000 
feet superficial. The basement ex- 
tending over the whole site, will be 
groined and vaulted, brick arches on 

Siers, carrying the general market 
oor on the Thames Street level. 
The basement, some 24 feet in clear 
height, will be used as a shell- fish 
market, and will be approached by 
stone staircases in the middle of the 
Thames Street and river fronts. 
The general market on the Thames 
Street level will have three-fourths 



of its area devoted to salesmen's 
stands ; the remainder being devoted 
to fourteen shops and warehouses 
for salmon and other salesmen. The 
market will be covered with louvre 
glass roofs, affording ample light and 
ventilation, carried on lattice girders 
of 60 feet span. The height to the 
roof -plate will be 31 feet 6 inches, 
and to the ridge 43 feet. Above this 
market will be a gallery, having an 
area of some 4000 feet superficial, 
I approached by stairs from tne stair- 
case-halls at the north and south 
ends of the building; this will be 
used as a market tor the sale of 
dried fish, an4 will be lighted and 
ventilated in a similar manner to the 

feneral market. The design is 
talian in character, and the mate- 
rials will be of Portland stone, with 
polished sray granite j>linths through- 
out, with yellow brick facings be- 
tween the upper windows. The 
columns supporting the heavy roof 
cirders are of iron, and about 31 
feet in height. 
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The Higher Education of 
Bngineers. — Mr. Jeremiah Head, 
of Middlesborough, at the British 
Association meeting, said : — It had 
been stated that in order to be a 
successful engineer a man should be 
half a lawyer. He believed they 
were so much mixed up in the 
question of contracts, that an ac- 
quaintance with the main principles 
of law was indispensible for the 
avoidance of disputes. One of the 
most eminent engineers of the day, 
Sir W. G. Armstoong, was brought 
up a lawyer; and it was only at 
quite a mature age that he forsook 
that profession to follow his own 
natural mechanical bent. The author 
recommended that a boy intended 
for the engineering profession should 
receive as good a general education 
as he was capable of assimilating 
until the age, say, of sixteei;!, and 
that he should then work as an 
operative mechanic in an engineering 
establishment of repute, and where 
there was a good system of progres- 
sive advancement through the several 
departments. At the age of twenty- 
one, instead of remaiumg, perhaps, 
for years as simply an improver in a 
drawing office, he would advise the 
young engineer to devote three yean 
to a course of scientific studies, such 
as was obtainable at the Royal School 
of Mines, at Owens College, Man- 
chester, and elsewhere. With an 
education so completed generally, 
practically, and scientifically, the 
next six years devoted to actual 
practice in professional work ought 
to produce at the age of thirty as 
good an engineer as the capacity of 
the man would admit of. 

The Improvement of the 
Navig&hle Channel of Dun- 



dalk. — The main point of interest 
in this paper, read before the British 
Association by Mr. T. Neville, was 
that in order to alter the channel 
which had shifted, and direct the 
ebb and flow currents into a more 
strait course, and iix it, jetties and 
side- walls were constructed of loose 
rubble boulder stones, varying in 
weight from a few pounds to a few 
cwts., dropped in from punts, and 
raised about 2 feet over low-water 
neap tides. These stones were not 
quarried, but picked from off the 
lands on the mountain side, near the * 
shore, carted to the shipping places 
by the farmers, and sent out in 
punts. About 60, 000 tons have been 
deposited up to the present time; 
about two miles of jetties and walls 
have alreadv been constructed, and 
further worKS are in course of con- 
struction. It was at first thought by 
many that at a distance of a mile or 
two from the shore these jetties and 
walls would be washed away. This 
has not been so. Not a single stone 
has been removed ; but when sub- 
sidence takes place new materials are 
supplied, and the walls raised up 
from time to time as before. The 
jetties were used to force back the 
channel gradually, in some cases to 
an extent of about 700 feet, without 
any interruption of the navigation. 
The author brought this communica- 
tion before the Association for the 
purpose, of showing that guide walls, 
if not too high, can be constructed 
with small stones in a cheap and 
effective way, to direct the currents 
and maintain a channel at a con- -^ 
siderable distance fro\n. t\^ft %\^ax^ 
in othei \>«.^ft \y.\A ^-s^XjoaxY^ii.— 
Athenoswffi, ^ 



42 



THE TEAR-BOOK OF FACTS. 



dents. — Mr. W. Smith stated, in a 
paper to the British Association, that 
perfect safety might be relied on so 
long as the signals could be seen, 
and the engine-driver promptly aad 
thoroughly respected them. Un- 
fortunately these conditions were not 
at all times observed, and serious ac- 
cidents frequently occurred. When- 
ever accidents did occur from the neg- 
ligence of the engine-driver, or from 
his inability to see the signals, a con- 
flict of evidence given at the coroner's 
inquest, or Government or other 
inquiry, was invariably the result. 
After many careful experiments, he 
had succeeded in arranging a most 
complete and comprehensive appara- 
tus, which automatically recorded, 1, 
The directions given and received for 
regulating the movements of trains ; 
2, the movement of every signal of 
every kind or description ; 3, the 
movements of the points and other 
portions of the road and way aflfect- 
mg the movement of trains or 
* engines ; 4, the passing of trains in 
every direction ; and, 5, the time 
and relation to such movements, &c , 
all upon the same roll or strip of 
paper in a succinct form. These 
results were obtained by connecting 
to the reciprocating parts of the 
points and signal- working, or to the 
interlocking gear, a peculiar arrange- 
ment of electric contact making and 
breaking apparatus, acting through a 
simple electro-magnetic contrivance, 
which, in turn, operates on and de- 
flects a pen or style which records 
upon the strip of paper the move- 
ment in question. In like manner 
the directions sent and received for 
regulating the traffic are recorded, as 
in the passing of trains, which are 
distinguished the one from the other. 
The whole of these movements are 
timed, and the time is recorded 
uniformly on one edge of the strip. 
Between the two records on the one 
edge of the roll or strip, and the 
passage of trains recorded on the 
opposite edge, the directions sent and 



received, and the movements of the 
passing signal and x)oint8. or of the 
parts of the interlocking, are re- 
corded between, and in a clear and 
intelligible manner ; and by reference 
to these rolls all questions connected 
with the traffic working can be 
solved. The apparatus c^ts only a 
small sum, ana the annual cost of 
maintaining and working it is also 
very small. — Athenceum, 

On the Mechanical Produc- 
tion of Cold. — Mr. A. G. Kirk, As. 
Inst. C.E., defined the mechanical 
production of cold to be the removal 
of heat from a body without the in- 
tervention of a colder body, by a 
continuous circle of operations. His 
attention was first directed to this 
subject when manager of a paraffin 
oil works, where a large quantity of 
paraffin had to be extracted from the 
oil. To efifect this it was necessary 
to cool the oil, in which the paraffin 
was contained in solution, to a tem- 
perature of from 35" to 40". 

The experiments were commenced 
on a smiJl scale. His apparatus con- 
sisted of a cylinder of thin tin plate, 
and a piston of the same material sol- 
dered air-tight. The ends of the cylin - 
der were cones, with their apices look- 
ing inwards. The lower cone was 
kept full of water, to carry off any 
heat that might be formed, and into 
the upper one was placed the sub- 
stance to be cooled. The piston was 
hollow, sliding nearly air-tight in 
the cy Under, the ends being conical, 
to fit the ends of the cylinder, and 
connected at their apices by a cylin- 
drical opening filled with layers of 
wire gauze. Through this opening, 
when the piston was moved up or 
down, air passed freely from the 
space above the piston into the space 
below, and vice versd, traversing on 
its way the layers of gauze of which 
the regenerator was composed. The 
lower end of this cylinder was con- 
nected by a pipe to a cylinder and 
piston, ao that, by moving the latter 
j \ip and down, ^ixe ^>asAft oi ^fiiafe <»ti- 
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tained air was alternately compressed 
and expanded. The piston was 
moved by a crank, and on the same 
shaft there was an eccentric at right 
angles to the crank, by which the 
piston containing the regenerator 
was moved up and down. The crank 
and eccentric were so placed that, 
while the piston was compressing 
the air in the cylinder, the piston 
containing the regenerator was at 
the top of its stroke, and the air in 
this cylinder was compressed in the 
space between the piston and the 
conical bottom containing cold water, 
by which the heat of compression 
was removed from this portion of the 
air. When the piston by which the 
air had been compressed was at the 
bottom of its stroke, the piston con- 
taining the regenerator was moving 
rapidly downwards, and the com- 
pressed and cooled air was passing 
through the regenerator, from the 
lower space into the space between 
the pisten and the upper conical end 
of the cylinder. While the piston 
containing the regenerator was in 
this position, the piston by which 
the air had been compressed moved 
upwards, and the air in contact 
with the upper cone expanded, ab- 
stracting heat from the contents of 
the cone whatever they might be. 
The regenerator prevented heat pass- 
ing with the air from the hot cham- 
ber to the cold. The regenerator 
formed an essential part of the ap- 
paratus, and much of the efficiency 
of the machine depended on its 
working properly. Two kinds were 
tried : one of wire gauze in layers, 
the air entering at right angles to 
the sheets, and another of sheets of 
metal divided into strips and placed 
edge-ways to the current of air, 
which thus passed along the surface 
of the plates. The apparatus con- 
sisted of a cylinder, in which a pis- 
ton was moved backwards and for- 
wards, causing the contained air to 
pass at eaclz motion of the piston 
tbrongb a hole in the piston con- 



taiuidg the regenerator to be tried. 
From these experiments the Author 
drew the following conclusions : — 
1st. That the efficiency of the rege- 
nerator increased nearly in propor- 
tion to the density of the air, but in 
a somewhat slower ratio ; and that 
the efficiency of all surfaces for 
heating and cooling air would in- 
crease nearly as the density of the 
air passed over them. 2ndly. That 
it was sufficient to use one layer of 
gauze for each 3** difference of tem- 
perature between the two sides of a 
regenerator. Srdly. That in a rege- 
nerator the surface exposed to the 
action of the air only was of value, 
the proportion of weight of regene- 
rator to weight of air passed through 
it being of no value. 

In these machines the air con- 
tained might be at any pressure, the 
efficiency of the machine and its 
capacity for work increasing with 
the pressure. The ordinary working 
pressure was from 100 lbs. to 120 lbs. 
(maximum) per square inch. To 
maintain this pressure and to make 
up loss by leakage, there was a small 
compressing pump drawing its sup- 
ply of air through two boxes in suc- 
cession, each fiUed with chloride of . 
calcium. It was necessary to keep 
all moisture out of the machine, as if 
the air pumped in were damp, the 
extreme cold of the expanding air 
caused it to be condensed and to be 
deposited as snow, chiefly iji the 
upper layers of the regenerator. 
Few repairs were required, owing 
chiefly to the absence of valves, and 
to the possibility of using cupped 
leather packings. The machine at 
Bathgate had worked night and day 
since the year 1864. 

A modification of this machine 
was constructed, adapted to M'ork 
with moist air. It differed from the 
one just described in the corrugated 
plates being dispensed with, and the 
water or bnne to \i^ ^o^^ii., ^xA"*^^ 
water to remoN^ ^i\i^ \i^"a.\» ^1 ^srtccl- 
pression, being iw^^oXfe^^scLOVi^^'^^ 
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workin ff air. Consequently the inte- 
rior of the machine required no 
lubrication by oil, and there was no 
need to keep the air dqr. This ma- 
chine consisted essentially of two 
cylinders, placed side by side, each 
containiuff a double-action plunger, 
conuected to a crank fixed on a re- 
volving shaft, at any angle between 
180' and a right angle, but the 
author preferred them to be from 
135' to 120° apart. These cylinders 
were connected at each end by a 
large open passage, containing a 
regenerator, through which, on the 
plungers being moved, the air could 
l>ass freely from oue cylinder to tlie 
other. The water to be cooled was 
forced in by a pump, and allowed to 
flow down one end of the regene- 
rators, while the water used to re- 
move the heat of compression was* 
forced in and allowed to flow down 
the other end. 

The dry air machine was capable 
theoretically of producing any degree 
of cold, while in the wet air machine 
the range was limited to about 22"* 
when using brine, but within that 
range was to be preferred. With 
one dry air cooling machine to ab- 
stract at a very low temperature the 
heat rejected in a second machine, 
temperatures might be maintained 
lower than any yet reached, and 
thus an important instrument in 
physical research would be put in 
the hands of the investigator. — Proc, 
Inst, of Civil Engineers. 

Victorian Railways f— The re- 
turns for the traffic on the Victorian 
" railways show a fair increase. The 
aggregate returns to June 15, 1874, 
from July 1, 1873, amount to 
£799,948 Is. llrf., asagainst £658,524 
2s. lid, showing an increase of 
£140,424 55. in favour of the year 
1874. The weekly average for forty- 
nine weeks is £16,325 95. 6d, as 
against £13,439 5«. 4d., giving a 
weekljr increase of £2786 4s. 2d., as 
compared with the average of 
■iSZS. The returns for the traflfic on 



the Melbourne and Hobson's Bay Uni- 
ted Railway to June 15, 1874, amount 
to £73,569 105. 2d., as against 
£67,298 11«. 2d., giving an increase 
in favour of tiie year 1874 of 
£6270 8«. 1 \d. The weekly average 
is £3322 95. IH., asagainst £3019 165. 
2fl., giving a weekly increase of £302 
135. 9<£. in favour of the year ending 
June 15, 1874. 

Steam Sawn Metal Work and 
Zinc Foil Decoration.— At the 
Royal Institute of British Archi- 
tects, 0. H. Cooke introduced to the 
profession a new style of decoration 
m this country, but which has been 
adopted in fVance for some time 
past. 

Mr. Cooke said that he was de- 
sirous of drawing the attention of 
the members of the Institute to a 
new mode or operation of ifietal 
working, recently perfected in Paris, 
and applicable to iron, brass, and 
zinc ; which, without any attempt 
to imitate wrought or cast iron, 
combines the advantages of both, 
and expresses itself simply and 
plainly as ** cut work." 

The cutting of these metals was 
effected by a steam saw, which 
offered the greatest facilities for the 
conception and working out of the 
most intricate and delicate designs. 
The zinc work, it was believed, 
would stand in this country, as at 
Paris, the eflTect of the weather with- 
out painting. 

This method of cutting through 
hard metals has been brought to 
great completeness, and by it could 
be cut brass and copper three inches 
thick and wrought iron one inch 
thick. 

The face of the work could be 
chased or engraved as desired; 
and after the pattern required had 
been cut by the saw it could be 
heated and the twist to the ends or 
points, so frequent in wrought work, 
coidd be given and certain pK)rtions 
of the omaxaJsntAl "work raised or 
depressed as dfinxod \ mA >^\x& i^Tti^ 
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a combination in metal working 
hitherto unknown. 

Having been the first to use this 
new kind of work in London, he had 
taken considerable interest in its 
development. The cost was moderate, 
being a third less in cost tbau that 
of the same kind of work in wrought 
iron as usually done. He believed 
that this mode of working in metals 
offered a valuable opportunity for 
the operation of the architect. 

He also drew attention to another 
French patent, viz. , the printing on 
tinfoil in imitation of wood or mar- 
ble, which was applicable to wall 
decoration, woodwork, and house 
furniture, and would be found on 
examination to possess many advan- 
tages. Some would, he knew, ob- 
ject to it as a sham, but they must 
have some sham; and for his i$art 
he looked upon this as a very good 
uieful sham, specially when they 
could put this work upon damp 
walU, and decorate the surface at 
the same time; besides which, it 
offered great facilities for decoration 
in places where it was difficult to 
obtain skilled labour, and the ease 
and speed with which it could be 
used would be specially valuable 
either on new buildings or tempo- 
rary erections, and be a great boon 
to our colonists. For halls and stair- 
cases it certainly would be much 
more effective and serviceaUe than 
paper-hanging as now used. From 
the extreme thinness of the material 
it was capable of enveloping the 
most deUcate of mouldings, and the 
surface being varnished, and then 
placed in a hot chamber, and sub- 
jected to a heat of 120'' Fah., it was 
likely to be permanent and durable. 
This work can be obtained in rolls 
two and three feet wide and eighteen 
feet long. 

The Fireless Locomotive.— 
In New Orleans, cars drawn by loco- 
motives without fire are in regular 
use^ ihermerroira that fumiah steam 
Axr the eaginea being cbtarged at 



intervals with water of a high tem- 
perature. This arrangement was 
patented by Dr. Emile Lamm, of 
New Orleans, about a year and a 
half ago. The claims made by him 
in his patent papers will give a ge- 
neral iaea of what he proposes to 
accomplish : — 1. The process of fur- 
nishing a supply of steam to the 
water in a reservoir attached to a 
travelling engine, for the supply of 
steam thereto, by temporary connec- 
tion of the reservoir with the steam- 
space of a stationary boiler, substan- 
tially as set forth. 2. The combina- 
tion of a perforated tube with the 
reservoir, as and for the purposes set 
forth and specified.'' 

It is eviden t that the fireless locomo - 
tive, if reasonably efficient, satisfies 
many of the conaitions necessary in 
street car propulsion. The reservoir, 
not being subjected to the action of 
fire, is less liable to rapid deterio- 
ration. The steam is always the 
greatest when the reservoir is being 
charged at a station, so that the 
liability to explosion during a run is 
much diminished. It must be evi- 
dent, however, that this locomotive 
is rather bulky in comparison with 
one carrying coal to generate the 
steam. 

There are two of these locomotives 
in the vicinity of New York, and 
numerous accounts of their trial 
trips have been published. 

The locomotive consists of a plat- 
form set upon a four-wheeled truck, 
carrying a cylindrical reservoir thirty - 
seven inches in diameter and nine feet 
long, with a steam dome one foot in 
diameter and two feet high. The 
steam space of this reservoir is con- 
nected with a pair of vertical en- 
gines, each having a diameter of five 
inches and a stroke of seven. The 
engine shaft has a pinion of twenty- 
six teeth, gearing into a wheel of 
forty-six, which is secured to thft 
axle oi cue T^aivt oi \jtMOa. '^V'wSa* 
The diametec oi \\i^ \,t\xs^^V«SaSa 
thirty iucheB. T!\ift x«a«tN^vt S& <tf^- 
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vere<l with cement aad fejting, and : 
the steam cylinders are also heavily ' 
felted. A two-inch pipe, perforated ! 
with small holes, runs the whole 
length of the reservoir, near the bot- 
tom, and steam is admitted through 
this pipe for the purpose of heating j 
the water. The eugines have slide- 
valves, and are fitted with tlie link- 
motion. The following data will be 
useful in the calculations : — Cylin- 
drical portion of boiler, 64*64 cubic 
feet ; steam dome of boiler, I '55 cubic 
feet; volume of cylinder swepi; 
tlirough tlie piston per stroke, 0*0786 
cubic feet ; clearauce and passages, 
0-0045 cubic feet 

In making a trial trip M'ith this 
locomotive, the reservoir was half 
full of water, and the pressure of 
steam was 142 lb. per souare inch at 
the time of starting. The changes 
in the steam pressure during the run 
are given below : — 

Timo, 335 p.m Pressure, 142 

132 

124 

124 

102 

97 

89 

70 

66 

52 

48 

44 

29 

22 



3 37 p.m. 
3 38 p.m. 
3-39 pm. 
3*51 p m. 
3 -53 p.m. 
355 p.m. 
4*04 p.m. 
4-07 p.m. 
410 p.m. 
4*13 p.m. 
4*15 p.m. 
4-21 pm. 
4-24 p.m. 












M 






Mean pressure during nm 81 '5 

During the trip, indicator dia- 
grams gave the following average 
conditions: — Mean total pressure in 
cylinders, 23 01 lbs. per square inch ; 
* mean back pressure, 5 15 ; total time 
of trip, 49 minutes; running time, 
35*5 minutes ; average revolutions 
per minute, 147*4; distance run. 4*4 
miles. From these data, it is easy 
to calculate the indicated horse- 
power of the engines, and the amount 
of steam accounted for by the iudi- 
cator. —Iron. 
Coat of Labour in, India.— "In 
the enoIoMure of one of the hospitals 



— among the cleanest and whole- 
somest hospitals I have seen in 
India— we came to a well 40 feet 
deep. *That,' said the gentleman 
who conducted me over tne work, 
' cost us six rupees— 12s.' Imagine 
a weU 40 feet deep being dus in 
England, and the sides cemented for 
12s. ! The rate of labour really is so 
low that Government, with a small 
sum of money, might do wonders. 
I saw another instance of the same 
class of facts a day or two later. 
Moorshedabad is connected with the 
main line from Calcutta to Bombay 
by a line of about twenty-eieht 
miles, terminating at a place called 
NulhattL The line was constructed 
on the simplest of plans, and be- 
longed at first to the Oude and 
Rohilkund Railway Company, but 
never, I believe, met its own ex- 
penses ; and a resolution was come 
to that it ought to be given iip. An 
iutelligent native servant of the 
company offered to take the line and 
pay the company five per cent, on 
the capital invested. The directors 
thought that the better plan would 
be to give this gentleman a salary 
with nill powers of management 
and this was carried out. The rail- 
way is now the property of the 
Government, and pays at the rate of 
twelve per cent, on the capital 
The staff would astonish English 
railway companies. At each end of 
the line there is a passable office. 
The intermediate stations are mud- 
huts, at which a flag is raised if the 
train is required to stop. The cost, I 
suppose, of each station is little more 
than the amount of a coolie's labour. 
The result was so marked that the 
Mutlah (that is, the Port Canning) 
railway, south of Calcutta, was 
placed under the same management, 
and it, too, is on a fair way to pay- 
ing, I suppose by reducing working 
expenses without losing the required 
efficiency. 

I *'T\ieae axQ \^'& Viw-d. oi lines, 
and tkns tbd Vm<\ oi TCA.\i«.\gsai^esf^ 
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that one may trust to see intro- 
duced very extensively in India, as 
one means of preventing the pos- 
sibility of famines in the future." — 
Times Special Correspondent. 

Soutfi Wales Coal Fields.— 
The number of male persons em- 
ployed in coal operations was 45,474; 
quantity of coal raised, 11,473,152 
tons ; separate fatal accidents, 109 ; 
lives lost by accidents, 116; persons 
employed per fatal accident, 417 ; 
persons employed per life lost, 392 ; 
tons of coal raised per separate ac- 
cident, 105,258 ; tons of coal raised 
per life lost, 98,900. 

The Bute Docks, and the 
Mechanical Arrangements for 
Shipping Coal.— John McCon- 
nochie, of CardiflE^ states : — At the 
West and East Docks these arrange- 
ments are on the high level, or 
bidance principle,- and at the new- 
basin on the low level system, with 
hydraulic tips for elevating the wag- 
gons. There are in all forty-three 
tips, and each tip is capable of ship- 
ping 560 tons of coal per day of ten 
hours. The total shipping capacity 
of the docks is therefore equal to 
8,000,000 of tons per annum. In 
some instances 200 tons of coal have 
been shipped per hour at the new 
hydraulic tips. The balance tips 
consist of a suspended cradle or plat- 
form sliding in vertical guides, and 
supported by balance weights con- 
nected on each side by chains pass- 
ing over pulleys at the top of the 
framins, upon which are brakes for 
controUing the motion of the cradle. 
The balance weights are sufficient to 
raise the cradle and empty waggon, 
but are not equal to the load when the 
full wafigon is upon it. The waggons 
are dis^arged fom an end door into 
an inclined shoot, having screens in 
the bottom for separating the small 
coal. The waggon is tipped by 
hooking a suspended chain on the 
tail end, and then lowering the 
cradle b^ means of brakes until the 
fn^gvn MS tipped sa&cientiy. The 



brake is then released, and the cradle 
and empty waggon rise to the top. 

Molasses Ship. — Some years 
since, Messrs. Nash, Spalding, and 
Co., bad built for them an iron brig 
named the Novelty, which carried 
about 90,000 gallons of molasses in 
tanks from Cuba to Boston. Last 
winter she sprang a leak at sea and 
went down. The expense of casks, 
cooperage, loading and dischar^ng, 
were all saved by the tanks into 
which the liquids were run and 
pumped out. It was quite common 
lor her to arrive one day, have her 
carso pumped out, the« tanks tilled 
witu water, and to clear the next. 
Carrying oil in tanks has been com- 
mon for years, and found very econo- 
mical. All the American ships of 
war have irou tanks, and many 
merchantmen, in which they carry 
their water, so that there can be no 
difficulty about having a wooden 
vessel fitted with iron tanks to carry 
molasses or any other liquid. 

Steam Tramways on High- 
ways. — The Times states that for 
more than twelve months locomotive 
engines, drawing trains of carriages 
and waggons, have been running on 
a tramway laid on the public roads 
in Portugal. The running speed has 
been from eight to ten miles an hour, 
but in special cases a speed equal to 
twenty or twenty-five miles an hour 
had been attained. The gradients or 
hills over which the trains are taken 
have a rise of 1 in 20, and the curves 
or corners around which they run 
have a radius of twenty yards. 
Trains consisting of seven closely- 
packed carriages have been success- 
fully worked under the above ex- 
ceptional conditions between Lisbon 
and Cintra, and also between Lisbon 
and Torres Vedras, and in local 
districts near Lisbon still longer 
trains have been run. They are 
under perfect control on the steeliest 
hills, and axe 'wotVLft^ ^\xi<:^\i^ HJasi ^-t- 
dinary p\x\>\\o to«A \jt^^'i ^^fiSiOa. ^ 



48 



THE YEAE-BOOK OP FACTS. 



Steam as a Fire Annihilator. 
In a paper published in the Britith 
Architect, and subeequeDtlv discussed 
by the Scientific and Mechanical 
Society, Manchester, the advantages 
of steam over water are thus sum- 
marised by A. Ueldebrandt : 1. 
Steam afibrils the opportunity of 
all arraugemeuts for its application 
being made beforehand, and thus 
ready to operate without a moment's 
delay. 2. Its use does not give in- 
creased facilities for the access of 
air, as is the case with water when 
it has to be carried in vessels or hose 
and ^et to the apartment where the 
fire IS, thus necessitating opening 
doors and other air inlets. 3. Its 
action is certain and unfailing, in all 
cases wherever it is possible to apply 
it, since it operates upon any kind of 
combustible with effect. 4. It does 
not in its successful application de- 
stroy property contiguous to the fire. 
5. It entails no danger to life and 
limb of the operator as when apply- 
ing water. 6. It does not require 
pumps or other appliances and ma- 
chinery to convey it where it is re- 
quired. 7. If proper provision for 
its use has once been made it does 
not require any further human 
labour. As regards the condition of 
the steam to be used, theory points 
to high-pressure steam as the most 
efficient. 

Vienna Tramways. — ^The Aus- 
trians commenced tramways in 1868. 
The Vienna Tramways extend over 
twenty-five miles. The number of 
passengers has gone on increasing 
from six millions iu 1868 to thirty- 
four millions in 1873. The whole 
of the lines are in the hands of a 
single company. The lines are all 
double, and the steel rails lie on 
sleepers of oak with transverse 
sleepers of the same wood. Tlie 
paving is excellent, and carefully 
kept. The construction of the lines 
cost £239,854. The company have 
JS64hor8eBaBd554 carri&^ea, vehicles 
drawn bjr two horses, assisted where 



requisite by another horse ridden by 
a lad. The company has not half 
its carriages at work ; at first it had 
winter and summer vehicles, but 
afterwards the saloon carriage was 
adopted. This vehicle has eighteen 
places only, and the smokers and 
non-smokers are sei)arated. The 
seats are transverse, with a passage 
through the middle as in American 
cars, and only two persons on each 
seat. Stoves are used in the winter. 
The capital of the company is 
£500,000 in shares and £140,000 in 
obligations, total £640,000. The 
dividend and interest amounted in 
1873 to ten per cent. Ingenious 
continental statisticians have arrived 
at the conclusion that the right prin- 
ciple for tramway carriages is to 
have them small and running cx>n 
stantly ; one of these Austrian 
saloon carriages .has therefore been 
taken to Pans, and will most pro- 
bably be the type of those to be used 
on the new tramways. 

The Riband Post.— The post 
consists of a base, and the main 
portion or riband. The base varies 
according to circumstanc^b, and dif- 
ferent forms are used as occasion 
requires ; the principle of the post, 
that of the spiral riband, remains the 
same ; these vary in number accord- 
ing to the height and strength re- 
quired; they are supported and 
strengthened by the addition of ver- 
tical angle-irons, to which they are 
riveted at the points of intersection. 

The ribands are formed round a 
hollow mandril, so constructed as to 
allow of its collapsing, and occupying 
a less diameter. The exterior of the 
mandril is grooved in a special form, 
with the required number of grooves, 
from right to left, at equi-distances. 
An equal number of grooves are 
made from left to right, so that these 
grooves intersect each other at regu- 
lar intervals, and four diamonds of a 
size slightly decreasing upwards with 
tlie tapering of the poles. These 
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wrought-iron ribands, which are 
wound on by machinery without any 
twist or straining. 

The ribands are wound on, one 
after the other— in the first place 
from the base upwards. The second 
series are wound on in the reverse 
direction, but starting from the top 
apd finishing at the base ; they, con- 
sequently, overlap the first series, 
the two are bolted together by small 
bolts through holes at the points of 
intersection, which had previously 
been pimched at regular and stated 
intervals. A slight hollow in the 
mandril allows of the bolting to be 
made easy. 

The packing of the mandril is then 
removed, so that it collapses, and 
the pole can then be withdrawn and 
placed on a cylindrical bar. The 
angle-irons are subsequently inserted 
scrialimy and pkxed in their respec- 
tive positions equidistant from each 
other. 

The strength of these poles in a 
perpendicular direction is very great, 
two of these posts without angle- 
irons, measuring ten feet by eight 
inches, can support a platform 
weighted up to ten tons, without 
showing any signs of siukage, deflec- 
tion, or collapse. The following 
gives particular's of a telegraph post 
thirty-one feethigh, twenty-seven 
feet out of the ground (four feet 
under) : — Six ribands, 1 in. x 3-16 
in. ; three angle-irons, 1^ in. x ^in. ; 
six fiat bars, 1 in. x | in. (seven 
feet three inches long), all wrought 
iron, weighing 2 cwt. 2 qrs. 25 lb. ; 
cast-iron foundation, 1 cwt. 2 qrs. 
12 lb. ; total, 4 cwt. 1 qr. 9 lb. 

Swedish 43toves. — The amount 
of fuel consumed in warming houses 
is generally inverse to the amount of 
cold to be combated. In a Swedish 
hotel were two rooms, one 2 by 20 
feet, the other 20 by 15 feet, the 
ceiling being 12 feet high. Opening 
into uiese rooms was one common 
entrance-door and a pair of huge 
^ iolding doora. The weather diirfng 



March, was colder than in Phila- 
delphia or New York, yet through 
the month the number of fires used 
were about four in a week, each fire 
consisting of from eight to ten billets 
of wood 12 inches long, or about 
enough to start two coal fires. The 
rooms were thoroughly warmed, and 
the temperature, night or day, never 
varied five degrees. The quantity 
of fuel consumed was about one- 
twentieth part of what would, under 
similar circumstances, have been re- 
quired to warm the same rooms in 
America, and yet Americans pride 
themselves on what they know about 
house-warming. The writer's son, 
living in Gottenberg, purchased last 
autumn, about 200 cubic feet of 
wood, of which on the 1st of March 
one-fourth was left, after *' firing" 
all the winter two large rooms. The 
warming is done with a kind of stove 
called a '* kakelung," which is simply 
a great stove of masonry covered 
with porcelain plates, having usually 
five fines, through which tne gases 
of combustion must pass up and 
down, a distance of 30 to 50, or even 
60 feet, before escaping into the air. 
The general principle of their opera- 
tion is to provide enough material to 
absorb all the heat from the fire ; to 
conduct the gases through these 
long flues until their temperature 
has fallen to a point that no longer 
gives off heat. This is virtually the 
principle of Siemens' regenerative 
furnaces. The quantity of the ma- 
terial in the kakelung is so great 
that the temperature from one firing 
(which is always enough) will not 
raise the temperature of any part so 
much that the hands cannot be held 
upon the outside. Two hours after 
a fire is made, and after the wood 
has burnt up and the flue been 
closed, the kakelung begins to get 
warm on the outside, the light por- 
celain plates give off their moderate 
warmth to tVie oAimov^^t^ "oi *^^ 
room, andteTx\io\Mc%\B.\«c>i>Q«c^''*f^ 
not be much, ^tteteaofe m ^^ H«bv- 
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perature of the stove or of the room* 
A kakelung, instead of being an un- 
sightly obstruction, is so constructed 
as to constitute an ornamental piece 
of furniture. Doors open into them 
in front, where in a kmd of closet, 
with iron shelves, food can be kept 
warm or warmed. Baking can be 
done in the furnace for hours after 
the fire has l>een burnt out. 

This result in heating is greatly 
aided by double windows. The con- 
ducting power of one thin pane of 
glass interposed between the external 
air and that of a warm room, is 
never imagined until an experiment 
is tried. Such cooling does no good, 
it simply costs money, and answers 
no purpose of ventilation. 

New Gas Engine. — Messrs. Otto 
and Langden's new cas-engine con- 
sists of an upright cylinder, open at 
the top, in which plays vertically a 
piston haviug a ratcheted rod, so 
arranged as in the down stroke to 
engage a cog-wheel attached to the 
axle of the ny- wheel of the machine : 
the piston, during a small portion 
of its upward course, takes in the 
rightly-proportioned mixture of gas 
and air, which is exploded at the 
point of the piston's course, where 
the mixture is shut off. Explosion 
of the mixture carries the piston up- 
wards until the pressure of the 
external atmosphere stops it. The 
explosion, depending on expansion of 
cases by heat at the instant of com- 
bination, is immediate^ followed by 
condensation and a partial vacuum 
in the cylinder. The pressure of the 
atmosphere upon the piston forces it 
downward, and the ratcheted rod, 
engaging the coff- wheel, imparts this 
force to the ny-wheel. The con- 
sumption of gas is about a cubic 
metre (39*31 cubic feet) per horse- 
power per hour. 

^ Automatic Railway Coup- 
ling. — Among the latest attempts 
2J9 that of M. E. Bromeling, in whose 
improved car-conpling the drawhead 
hsjs two cariUea for the coupling 



links, -separated by a vertical slide 
piece. One cavity is larger than the 
other, and is arranged with taperins 
mouth for the entenng of the free end 
of the coupling link, the smaller 
cavity taking up the head of a second 
coupling link. The separating slide 
piece runs in grooves of the draw- 
nead, being attached to the same by 
a pin. A recess of the slide allows 
the insertion of the common coupling 
link, so that, on fastening the slide 
b^ its pin, cars with the common 
pm-and-iink coupling may be at- 
tached. The links are constructed 
with a heavy tapering head, which 
is introduced into the smaller cavity 
and fixed there by a pin. The larger 
cavity serves to take up the round 
end of the second link, producing a 
twofold coupling of the cars. The 
automatic coupling of the links is 
produced by pivoted pins of the 
larger cavity, which are pushed back 
by the entering links till the pins 
sUde over the links, and, dropping, 
couple the same. 

The Wiard Gun. — At a recent 
trial of ordnance on Nut Island, 
Boston Harbour, made under the 
observation of Capt. Truxton, Cap- 
tain of Ordnance of the Navy Depart- 
ment, U. 8. , it was declared that the 
invention of the latter was a decided 
success. For the purposes of the 
experimental test, two guns were 
provided of 23 tons each, and of 
15-inch calibre. One of them was 
the common smooth-bore, and the 
other was rifled in accordance with 
Mr. Wiard's invention ; but in other 
respects there was no difference 
whatever. One hundred and forty 
pounds of powder were fired from 
each, and the projectiles were re- 
spectively of 460' lb. weight. The 
targets consisted of wrought-iron 
plates of 15 inches in thickness, and 
they were erected, side by side, 160 
feet distant. The rifled projectile 
fired from the Wiard gun was of 
conical eiha'pe, sud the one fired from 
the smoo\in-\>OTe '^\&ca ^^a^ xoroziA* 
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The first went clear tlirougli the 
15-iiich plates and out of sight into 
a sand-l^nk in the rear. The demo- 
lition of the target was complete, 
and so great was the force with 
which ifc was struck that a fragment 
of 300 or 400 lb. was thrown clear 
across the island, a distance of not 
less than a quarter of a mile. The 
projectile from the smooth-bore gun 
penetrated the target about six and 
a half inches, and as the advantages 
were precisely equal, the superiority 
of the rifled arm was admitted by 
the Grovernment authorities of ob- 
servation. 

Siberian Railways. — Public 
attention is being given to railway 
communication between Kussia and 
Siberia, as well as to the question of 
a Central Asian railway. At a late 
meeting of the Society for the De- 
velopment of Russian Industry and 
Commerce, it was unanimously re- 
solved that the line to Siberia should 
go by way of Kazan to Ekaterinburg. 
Colonel Gluchowski, under whose 
instructions the first caravan from 
Khiva to Kazan was recently 
equipped and started, enlarged on 
the commercial importance of the 
Khivan Khanate. The coucession 
for a railway from Orenburg and 
Posen to Ekaterinburg is the first 
step towards the realisation of a 
system of Asiatic railways. The 
line wiU start from Batraki and 
ran along the right bank of the 
Volga past Samaria to Orenburg. 
The work will be set on foot within 
six months, and will probably take 
three years to complete. 

Self-protecting Railway Sig- 
nals.— SmaiUie and Vance, of Edin- 
burgh, have been exhibiting a model 
of a new system of railway signalling. 
Nearly all railway accidents arise 
from shunting or from the break- 
down of one train in front of another ; 
the intention of the inventors is to 
secure effectual protection to any 
ATeii portion of a line of railway. 
TMarplao oonaista of a, combination 



of self-acting interlocking signals. 
Spring-catch levers are fixed on the 
inner side of and flush with the rails 
at given points of the line ; these 
levers are connected with self-acting 
interlocking arm signals in the case 
of ordinary distance signal stations, 
or with an electric gong at junctions 
of shunting sidings. When a train 
passes one of these levers, the flange 
of the wheels of the engine and car- 
riages presses the lever down, setting 
the signal immediately behind the 
train at danger. The protection thus 
I afforded the train in motion is con- 
: tinned till the next signal station is 
i reached, when an arrangement of 
I levers and cranks simultaneously sets 
I the new signal at danger and the last 
one free. The train being thus pro- 
tected from the rear the telegraph 
comes into play to obviate danger 
from the front. At, a distance, say, 
two miles from a junction, a catch 
spring-lever, also laid flush with the 
rails, is connected with a powerfid 
galvanic battery from which a wire 
is laid to the junction, and there 
attached to a gong. On a train 
passing over the catch lever the elec- 
tric current is completed and the 
gong is rung, thus warning the 
officials at the junction that a train 
is approaching. The gong continues 
to ring until the train has passed the 
junction, where another lever is fixed 
to the rails, and only on acting upon 
this lever is the electric circuit broken, 
when the gong ceases to ring. 

New Tramway. — Daniel Reid, 
the Assistant Locomotive Superin- 
tendent at Allahabad, has lately 
invented a tramway specially de- 
signed for the thinly-peopled districts 
in the Australian colonies ; but the 
simple and inexpensive construction 
of which well adapt it for any coun- 
tries where wood is plentiful. The 
leading feature of the system is a 
broad central wooden. Tail Q,Q\ia>\%,\»\x^^ 
of a plank or 'p\a.xiks, Ci\i ^VvSa. *^^ 
whole weight oi \>\ife e^xna.^'iSA TasyAa 
to rest "by meana oi a \sto^^, ^«5X5|?^ 
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central ivheeL The axles wbich 
carry this central wheel also carry 
others, which serve to keep the ve- 
hicle upright, but which run lightly 
over the surface of the road on each 
side of the carrying raiL This sys- 
tem is designed for horse traction, 
and would be very inexpensive. — 
Iron. 

Naphtha as Fuel for Loco- 
motives. — It is stated by the 
Kussian Steamsliip and Railway 
Company that naphtha for steam 
generation in locomotives is very ad- 
vantageous. The material employed 
by the company is the crude oQ from 
the Caucasian and Volga regions, 
and, compared by weight, tlie 
amount consumed was about one- 
half that of coal. 

Pullman Cars on the Midland 
Railway.— The Midland Railway 
Company has made arrangements 
with the PuUmau Car Company, in 
the United States, for running Pa- 
lace cars on that line from London to 
the north of England and Scotland. 
Each car is fifty feet long, has a pas- 
sage down the centre, and the en- 
trance at the end, as in all the 
American cars. A frame on two 
pairs of wheels, ten feet from centre 
to centre, supports each end of the 
car, and is connected with it by a 
pivot, so that the frame readily 
passes round a curve, while the body 
of the car only gradually changes its 
direction. The day cars are fitted 
with arm-chairs resting on pivots, so 
that the passengers can face different 
ways. The sleeping cars have the 
seats facing each other, which can 
readily be turned into beds, the 
clothes being kept during the day in 
recesses above, which form, when 
opened, another .tier o| beds. The 
fittings are elegant, and the floors 
are covered with Wilton carpets. 
Both classes of cars are provided 
with retiring rooms, with every con- 
rejoieace, and also small separate 
apartments forSve persons, or which 
-Qwr be united. The cars are heated 



throughout with hot-water pipes. 
They are the property of the Pull- 
man Company, and, as in America, 
an extra charge beyond the ordinary 
fare is made for their use by the 
company, which takes all the risk of 
the enterprise. The company con- 
template adopting the American 
plan of checking niggage, and thus 
&avin^ passesgers all anxiety about 
its sa^ transmission. 

The Projected Central Asia 
Railway. — M. Charles de Lesseps, 
has visited Cashmere, and has proved 
the impracticability of the route 
originally proposed from Orenburg 
through Samarcand, the Hindoo 
Koosh, and the Cabool valley to Pe- 
Bhawur, chiefly due to the barbarous 
condition of the population of Af- 
ghanistan. M. Charles de Lesseps 
proposes, therefore, to adopt an 
easterly route, in connection with 
the line in course of construction 
between Moscow and Siberia, through 
the Sir-Daria valley to Tashkend 
(which has flourished under the Kus- 
sian regime^ and now has a popula- 
tion of 200,000), skirting the lofty 
table-lands of Pamir, and passes 
thence to Kashgar, Yarkand, and 
Cashmere. The engineers considered 
this the safest route, especially as 
the new government at Cashmere 
has ^iven great facilities for trade, 
of which the English in India have 
not been slow to avail themselves. 
The route now proposed seems to 
lose in topographical advantages 
what it gains in safety of communi- 
cation. It has to cross several lofty 
inou ntain- cb ain s — the Monz-Dagh , 
the western spurs of the Kuen-Lun 
and Karakorum ranges and the Him- 
alayas. But the difficulties do not 
seem insuperable ; and, if successful, 
this line will give fresh life to once 
powerful countries, and possibly 
change the face of the world. 

Heated Bearings shown bv 
Colour-changing Iodides. — M. 
Meuael \:k3A cA&covered two new 
double iodAdoB ol nkst^xuc'^ )i^!^«t ^vkv^ 
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copper, which have the property of 
changing colour upon the application 
of heat. The first of these new com- 
pounds is prepared by adding a solu- 
tion of silver nitrate to one of mer- 
curic iodide in potassium iodide, and 
is of a bright lemon yelloKv^ colour, 
changing under the influence of heat 
below 212 deg. to a rich orange, and 
regaining ito original tint when 
cooled. The second is prepared by 
adding to a warm solution of mer- 
curic iodide in potassium iodide — 
first, copper sulphate, and then sul- 
phurous acid. Its colour is carmine, 
becoming black, however, at a tem- 
perature of 158 deg. Fah., but 
restored on cooling. When mixed 
with gum water and applied to 
X>aper, these bodies exhibit their 
colour changes in a most striking 
manner. Professors Barker ana 
Mayer have suggested and patented 
the application of the carmine com- 
pound to the bearing portions of 
machinery in motion, which are 
frequently difficult of access, to 
determine whether they are heating. 

An inspection of the paint would 
determine the fact without the ne- 
cesssity of actual examination. 

New Forge.— One of the great- 
est difficulties that a smith has to 
contend with in the working or 
weldine of large forgines is the dan- 
ger of burning part of the iron in 
endeavouring to obtain a good work- 
ing or welding heat throughout a 
considerable mass. This burning 
destroys the tenacity and elasticity 
of the iron ; and there is little room 
for doubt that this frequent burning 
of forgings is the cause of many 
deplorable accidents to apparently 
sound cranks, axles, &c. 

This great danger in working is 
caused principally by the arrange- 
ment 01 the forge hearth ; the air- 
, blast is introduced by a single 
tuyere-pipe only, so that the side of 
the foiging presented to the blast 
huTDa long before the other side 
ir chenyr&d, if the faring be large. 



Messrs. Steel and Shaw have devised 
a force in which the pipe from the 
air chamber is divided underneath 
the hearth, and two tuyere-pipes are 
led therefrom into opposite sides of 
the hearth. This affords a regular 
heating throughout the mass of a 
large forging. The tuyeres are pro- 
tected by a water-jacket, which cir- 
culates from a cistern placed at the 
back of the forge. 

Dick's Extincteur. — The im- 
provements patented by Mr. Sinclair 
are important. It can now be 
charged in three minutes (formerly 
the process took as many hours), 
a most important consideration. The 
metal case, in which the soda is 
placed, is now filled with water, the 
acid — in a bottle — is then inserted in 
a cradle, which is lowered into the 
water and screwed down. Project- 
ing outside the metal casing is a 
short pin, which is protected by a 
cap. For use the cap is unscrewed, 
and a smart blow given to the head 
of the pin, which breaks the bottle, 
liberates the acid, which, combining 
with the alkali, produces the gas. 

Fireman's RespTrator. — 
Messrs. Sinclair have made of Prof. 
Tyndall's respirator a commercial 
article. It seems, however, hardly 
fair that while the whole value of the 
invention depends on the filtering 
power of the contents of the respira- 
tor, that the patented valves should 
cause the suppression of the dis- 
coverer's name. The respirator con- 
sists of a mask, to which is attached 
a small tin canister, containing 
cotton wool, flannel dipped in glyce- 
rine, and charcoal iu alternate layers. 
The canister has an inlet valve, 
through which the air is inlialed, 
the contents of the canister arresting 
the injurious ingredients of the 
atmosphere, and the vitiated air 
being passed away through an out- 
let valve in the side of the mask. 
By the \iae ol t\i\a NS^N^k \^'s^\x^^<5feL 
can be maintamedL icix Q.M<£t\i'si&. w^ 
lio\iriiideiiB©auioVe>. Tti:%a\»:^«^'^^'^ 
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is obviously of the greatest value to 
firemeu. Its usefulness ia Dot, how- 
ever, limited to that class. To 
operatives in flour mills and cutlery 
works, and in many other branches 
of manufacture, its introduction 
would be most salutary. 

Volunteer Fire-Brigades.— 
Last year an interesting comi)etitiou 
took place at the Crystal Palace 
between a number of iuetroxx)litan 
and provincial tire-brigades. The 
iirst competition was to test speed 
in getting into action, the work 
being to drive up to a tank in the 
enclosure in front of the centre 
transept, where the trials took place, 
connect the suction and delivery 
hose, and start a jet of water from 
the nozzle. In this contest the 
Bromley brigade were Iirst, occupy- 
ing only fifty -three seconds, Croydon 
next, and Oxford third, the two last 
getting through their work respec- 
tively in Jifty-niae and sixty-four 
seconds. It sbould be observed that 
endues with single fold-over levers 
had to give five seconds to the double 
fold levers, so that in the cose of the 
Oxford cngiue, which had single 
levers, live seconds were added to the 
time of work, which was really only 
lifty-nine seconds. A new nozzle, by 
Mr. Pressor, from which either a 
solid jet or a spray can be delivered, 
was also tried. This nozzle consists 
of a jet formed to deliver a solid 
stream of water ; but when it is 
desirable that the water should be 
spread, a slight turn of the wrist 
causes a number of metal lingers to 
enter the stream and break it up 
into a number of smaller streams, 
which may be further subdivided by 
similar lingers alongside the jet un- 
til it falls in a line spray. It is 
claimed for this spreading of the jet 
that the water not only acts more 
efficiently on the flames, but that the 
spray, by driving back the smoke 
and placing a shield of water be- 
tfreeo the &remaS aad tlie flamefl. 
enables him to get «affici0v*^' 



to pour water on the seat of the 
fire. The second competition was 
for what is termed **dry drilL" 
One man had to attach and uncoil 
one length of 40-feet hose, one length 
of suction hose, and to set up the 
dam. The prizes were competed for 
in heats, the endues being placed in 
line, and the wmning man in each, 
; competing in a final heat. In the 
' final beat, Croydon was first, doing 
the work in one minute twenty-nine 
I seconds ; Bromley second, with one 
! minute thirty -two seconds ; and 
j Barnet was third, with one minute 
twenty-six seconds. The third com- 
petition was for efficiency in running 
out the hose. The conditions were, 
that two men should run out and 
connect three 40-feet lengths of hose 
and attach the branch pipe, connect 
the ladders, and raise them against a 
support. The first man to reach the 
top of his ladder was the winner of 
the heat. In this competition Ox- 
ford carried off' the first piize, having 
accompUsbed the work in one minute 
eighteen seconds. Taking the trials 
as a whole, the results were highly 
satisfactory, and the general smart- 
ness of the competitors was very 
commendable. 

The Centennial Exhibition at 
Philadelphia.— J. Crump offered 
to put up the Centennial Exhibition 
buddings for 1,500,000 dols.; Clark, 
Beeves and Co., for 1,397,000 dols.; 
and R. J. Dobbins for 1,076,000 dols. 
Mr. Dobbins got the contract. The 
building is to cover some 15^ acres 
of ground, so the building receives 
nearly 70,000 dols. per acre, which, 
considering that the structure is to 
be composed of very light materials, 
is considered very good. 

New Torpedo-Boat.— The tor- 
pedo-boat recently launched at Bos- 
ton, for the United States Grovem- 
ment will carry twenty-five or thirty 
torpedoes, eacn weighing about 300 
lbs., and calculated to l^ capable of 
' "••■ ordijiazy man-of war. 
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at a time to an iron shaft ronniog 
out forward, and can be exploded at 
any moment. The difficulty in 
arranging a torpedo-boat so as to 
ensure the destruction of an enemy's 
vessel without, at the same time, in- 
luring the boat, is considered to have 
been overcome. It bein^ discovered 
that the radius of the circle of the 
immediate effect of a torpedo with a 
100 lb. charge is about 14 feet, it 
only requires that the shaft to which 
the torpedo is affixed shall extend 
that distance beyond the prow of the 
boat to insure the desired result. 

Spring Loaded Safety Valves . 
— H. R. Itobson has described to the 
Institution of Engineers and Ship- 
builders the advantages of springs 
for loading government safety-valves 
upon marine boilers, instead of 
dead weights. From the results of 
the experiments, it appeared that 
the accumulation of pressure was 
nearly the same in both forms of 
loading. In one experiment, where 
the ac^usted pressure was in both 
cases 35 lb. , the accumulated pressure 
with the dead weight was 46 lb., and 
with the spring b^ance, 47 lb. Mr. 
Bobson had applied the spring- 
loaded valve to upwards of fifteen 
sea-going vessels fitted with seventy- 
six valves, and had found them in 
every case to give satisfaction. He 
was strongly in favour of the spring- 
loaded vsdves, as, among other ad- 
vantages, it did away with the 
escape of steam which took place, 
with the weighted valve, in a sea- 
way, due to the roll of the vessel. 

Peat as Fuel.— The peat in- 
dustry has not at present passed 
beyond the experimental stage ; but 
when we consider the state of the 
coal supply, the possible existence in 
Scotland and Ireland of an inex- 
haustible source of fuel becomes a 
matter of natural importance. The 
peat, dried in blocks in the ordinary 
way, forms an efficient household of 
foxiiaoe fuel, bat ita uBefalneBa is 
bjritB balk. At Forsiaard, 



on the new railway, the Duke of 
Sutherland has set up a factory for 
the preparation of peat, and has 
placed it in the charge of Mr. Kidd, 
who has brought much thought to 
the subject. He has constructed a 
furnace of a novel character, which 
bums peat in a half -dry coudition, 
and which, although of very small 
size, affords heat enough to carbonise 
large quantities of the same peat in 
an ordinary chamber, and to convert 
it into charcoal of very fine quality, 
said to be worth £4 per ton. — Times. 

duartz Crushing.— Some expe- 
riments have been tried publicly of a 
new process of treating quartz, dis- 
covered and patented by Mr. E. 
Heading, of Sydney, Australia. As 
far as the experiments have gone 
they have been highly successful. 
The treatment consists first in burn- 
ing the quartz, and then whilst red 
hot plunfi;ing it into a bath prepared 
with acios. The effect of this is to 
utterly destroy the silica of the gold- 
quartz, and to render it perfectly 
friable, so much so that it can be 
readily reduced to powder by the 
Chilian mill, without the interven- 
tion of the ordinary crushing battery. 
Besides this, the silica being de- 
stroyed, what had previously been 
stone is converted into an earthy 
matter, which is carried off easily by 
a gentle flow of water through the 
basin of the mill. The sulphurets, 
too, are all destroyed, and the quick- 
silver continues bright and lively, 
taking up every particle of the gold, 
however fine. 

German Guns. — It appears that 
the German artillery has received 
three new kinds of heavy guns since 
the war — viz., the 21 -centimetre 
reinforce siege gun, the 28-centi- 
metre rifled howitzer, and the 30*5- 
ceotimetre coast gun. The latter 
is said to be the most powferful gun 
in existence. With 120 to 130 lbs. 
of prismatic i^^^et ol Ixwsjl V'\\^*Wi 
1 '76 speciftc KtaiN\\.^,\\»^x«» ^ <2«jSi^^^ 
oast won a\ieW. ol Wi Vi ^^iV^i '^s^^ 
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weight, m-ith an initul rdodtj of orliiiarilj being the proper distance. 
9 mctiTft, or 1570 ft. Rhenisli, equal The wooden nib, square and in a 
to IG07 ft. English i^erseoontl, which roagh state, as they oome from the 
It said tA> have never been attained saw-mill, are then put down the 
Itofore hy any rifled gun. At a dii- proper distance apart, and firmly 
tauo^" of V2(H} {laocs. or 9SS yards, it spiked to the cross-ties ; or the cross- 
send* the" shell clean through a 14-in. ties may be notched to receive the 
arnuviir pUte and Itacking. The gnn wooden rail The road is then 
I* Vc^ry hauil y. an>l cAftily man viirmi; levelled, ready for mnning when the 
It rr«|iun<s one man to haniUe the iron shall be laid ; bat, previous 
l«re<K'h pieiv, two to lift up and to the laying of the iron, the rough 
iu*eii the shrll l>y means of a davit wooden raus should be planed 
\\ii^ luo nton 1o );ive it its greatest smooth. This is done by a planing- 
elcVAtiou of 17 (lej;. in 1(>\ seconds, machine, which is placed on the 
or )t.« ^n[>.tte>t (lt>rkn^ii«ion of (»4 deg. ^x>oden rails, in front of a light flat 
lu II MKNMiiU. anil two men to give car, the latter being equipped with a 
It it« Utoral tliTvoiioii hy means of a small locomotive boiler and engine, 
ch.-^iu itininui: ox*er jai'k pulleys. proi^elling the planing-machine and 

Iron -Fa Odd Rails. —The earliest revolving planes over the railroad as 
attempt to hulwtatute a comjKXsitc fast as a man can walk, and leaving 
lor an ir\M) rail xwui the old ** stray)'* . the upper and inner surfaces of the 
rail. \V. \V Tiwlor, late diief wooden rails planed level, perfectly 
vn^jiuivr ol' the Wenteru Mar\*land smooth, and nicely fitted to receive 
U:iili\kAd. i»t.ktO!i th.^t, in 1857, he the iron rail. In small lengths, 
*Mo«tk up a strap rail, weighing ' however, the iron is laid down with- 
\{\ Ih. )H'i yai\l. that hatl iHH>n in use out planing the stringer, the comer 
twenty live yoArsi on one of the being rounded off with a jack-plane, 
earliivit rit;kiU in the <.\tautry, ami i The anglc-irou rail is now placed 
was uiuilo good tor twenty -live more ; upon the wooden rail, care being 
years, huiu^ luit little worn. This • taken that the joints are not laid 
rail hail been Muhieot to constant use | over the splices in the wooden rail 
all this time, by both i^assenger and beneath. It is bolted at the ends 
freii^ht tratKv\ ou curves of 41)0 ft and spiked between at intervals of 
radiui, aud the severe use from six- j 2.^ ft. At the joints a simple plate 
wheeloil limo and coal cars the first ! of wrought iron, 3 in. by 8 in., | of 
portion of this time, by a primitive j an inch thick, is embedded in the 
locomotive brought from England. " ! wooden rail under the splice, topre- 
Tho defects of this ty(>e of rail were , vent the ends of the iron rails settiing 
that it could uot be held firmly in | into the wooden rails by long-con- 
])laoe to the womleu stringers, bo< j tinned use. 

cause it settled under the weight of . The cost of a mile of track laid 
the train into the softer parts of the | with a 251b. angle-rail is said to be 
wood, the spikes worked loose or 5*57 2 '20 dollars; with a 15 lb. angle- 



broke oil', and ** snake-heads " pro 
truded between the wheels and 
caused accidents. 

The substitution of this rail by 
one wholly of iron was a matter of 
course, but the increased cost of iron, 
however, has led to a partial return to 
^he oh} system. Tiie ties, of ordi- 
narjr wJdtbaad thickaeaa, are placed 



yhojn 2i ft to three ft apart, 2i ft. | higher np tVie tWw, \\i\a miHsk^t 



rail, narrow gauge (3ft.), 391686 
dollars. As a mile on the present 
system costs 10,355*88 dollars, the 
alleged saving is 50 per cent. 

Chinese Arsenal. — Mr. Consul 
Medhurst, in his last annual report 
from Shanghai, gives an account of 
the Chinese Arsenal at Kao Chang 
Miao, about six mW^aiTom ^h&u^hai. 
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tant eeiabliBhinent, employing a num- 
ber of foreign artdiicers and some 1300 
natives ; and rranarkable efficiency 
has been attained. The consul visited 
the arsenal recently with Admiral 
Shadwell, and found it turning out 
"Remington '' rifles complete, both 
the long arm for foot and the carbine 
for cavalry, at the rate of twenty per 
day. Shot and sheU, rifled and 
spherical, iron gun carriages, Down- 
ton's pumps, and a vast variety of 
other articles of a complex character 
were everywhere in the hands of the 
workmen. In front of the arsenal 
was anchored a steam frigate, pierced 
for twenty-six guns, measuring be- 
tween 2000 and 3000 tons, and of 
400 horse power, which had just 
been turned out of the dock; and 
the superintendent assured the con- 
sul that every part of this vessel, 
with the sole exception of the screw- 
sliaft and cranks, had been manu- 
factured on the spot. Admiral 
Shadwell detected several technical 
defects in her rigging and elsewhere, 
but pronounced her, on the whole, a 
most creditable specimen of naval 
architecture. She was the last of 
five steam vessels which had been 
turned out of this arsenal, the other 
four having all been running for some 
time on the coast and the Yangtse 
river, employed in transporting high 
officials, troops, and Government 
stores, and in other such public ser- 
vice. A sister ship was still on the 
stocks. 

Automatic Ore Feeding.— 
During the late crisis in the coal 
and iron trades Mr. Hunter, of the 
Coltness Ironworks, turned his at- 
tention to a plan for saving manual 
labour in the unloading of mineral 
waggons. At Coltness there are 
twelve blast-furnaces, in two rows 
of six furnaces each. These rows 
run parallel, and the space between 
is about 100 yards, where a line of 
railway passes with the Caledonian 
and aU the coUieriea and mines be- 
Joagiag to the Coltneaa Company. 



A platform about 150 yards in 
length, at an elevation of 16 feet and a 
top width of 25 feet, is erected, with 
a double line of rails for bricks and 
another double line for steam cranes. 
The trucks pass the platform on a 
rising gradient of 1 in 80, and by a 
back shunt on a similar incline are 
put upon a platform which is leveL 
Each truck is then taken bodily up 
by the cranes, which latter are 
worked by a pair of coupled engines 
with 44-inch cylinder and a 10-inch 
stroke, and the door being opened, 
the contents are dischargeil into the 
space between the rails, where there 
is storage accommodation for 7000 
tons of coal and other material for 
use in the furnaces. The empty 
waggon is again put upon the rails 
and run to the end of the platform, 
where a machine lowers the truck 
to its original leveL This coutriv- 
ance consists of a cage with a balauce. 
The weight of the waggon lowers 
the cage, and when the level is 
reached, the waggon is run into a 
siding to be taken back to the mines 
by the locomotives. The cage, as 
soon as it is freed from the weight, 
is brought back again to its proper 
place by means of the back balance. 
The ease with which the furnace- 
fillers can be loaded is not the least 
remarkable part of the process. The 
elevated platform is supported with 
brick walls 50 feet ai)art, and two 
rows of cast iron columns between 
each of the spaces. Several of these 
latter are fitted up with triangular- 
shaped cast iron receptacles for iron- 
stone and limestone, these being so 
arranged that the exact quantity of 
the mineral required can be dis- 
charged through a shoot into the 
barrow. So far as the limestone is 
concerned it can be measured with 
the greatest precision. By drawing 
one lever and opening another, a box 
is filled containing the required 
quantity, ^i\i\x^ ^"a ^sJ^^^««t ^aja. 
load bis \ktto^ , -^VvcStOas^.^^^^ ^^^- 
1 andlea^e t\i^\>oiL«a.^la^'^^ ^««i^ 



»»> 



58 



THE YEAR-BOOK OP FACTS. 



comer by two movements of the 
lever. 
Velocity r. Besistance. — A 

remarkable result has recently been 
obtained at the works of Brown & 
Co., Sheffield. A revolving disc, 
made from a rail saw, with all its 
teeth cut off, was mounted on a 
spindle and driven at nearly H,000 
revolutions a minute ; this was, — 
the disc being three feet in diameter, 
— a circumferential velocity of over 
five miles a minute. Steel rails 
forced against this disc were most 
rapidly cut through, appearing to 
melt before the revolving disc, giving 
otf an abundance of sparks, while 
after cutting iive rails it was itself 
not sensibly warm. 

Welding.— In welding iron, as 
is well known, Uie pieces are heated 
to whiteness. Wlien iron is to be 
welded to iron this plan answers 
well enough ; but if iron is to be 
welded to steel the white heat often 
destroys the steel completely. To 
remedy this evil a patent has re- 
cently been taken out in America. 
The surface of the metal to be 
welded is moistened with water, and 
on the wet surface there is sprinkled 
a compound consisting of 1 lb. pul- 
verised calcined borax, 1 lb. fine iron 
filings, and 4 oz. pulverised jjrussiate 
of potash intimately mixed. The 
two surfaces are then wired, or 
otherwise held together, and raised 
to a red heat, or about 600 deg. to 
700 deg. Fall. When subsequently 
subjected to rolling or hammering 
the joint is completed, whilst the 
steel is not suiHciently raised in tem- 
perature to be at all injured by the 
operation. 

Irish. Mining. — During the last 
six months 1302 tons of copper ore 
were raised at the Knockmahon 
mines, in the county of Waterford, 
as compared with 1330 tons in 
the half-year previous. The loss 
ujDon the operations amounted to 
^'882 4a 9(1, after an expenditure of 
jCZ^ on explorations at Kiiduane 



and other royalties. The improved 
prospects of the Lnganure lead mines 
have so far been realised, that the 
operations have resulted in the rais- 
ing of increased quantities of ore. 
A new lode, the ** Hero," has been 
proved to a depth of fifty fathoms, 
and another promising lode has been 
discovered in the neighbourhood. 
In the last six months the winnings 
were 682 tons, as compared with 
498 tons in the preceding six months. 
The quantity of lead ore delivered 
to the Ballycorus Smelting Works, 
County Dublin, was 676 tons, of the 
value of £1455, the profit on which 
was £921. The operations in the 
various branches of lead ore smelting 
and lead manufacture at the Bally- 
corus works have resulted in a profit 
of £1516, whilst in the smelting of 
silver ores there has been a loss of 
£2242. 

The output of coal and culm at 
the Slievordagh Collieries has 
amounted to 20,027 tons. At the 
Dulkallow Collieries, the trouble- 
some and expensive operation of un- 
watering and securing ventilation 
has been completed, and the usual 
raising of coal and culm has been 
resumed. The quantity of coal and 
culm brought to bank has reached 
2930 tons, which, though less than 
in the previous half-year, is fairly 
demonstrative of the great value of 
these collieries. 

Taken as a whole, the reports 
from Ireland are satisfactory; and, 
should capital be brought to bear in 
the development of the mineral 
wealth it contains, a marked pro- 
gress and beneficial result would 
undoubtedly be the reward of the 
enterprise. — Iron. 

Diamond Drill. — A. Bassett 
read a paper lately to the South 
Wales Institute of Engineers on the 
Diamond DriU. 

After exhibiting cores in various 
kinds of hard stones which had 
been abstracted by means of the drill, 
he said t\ia\i \i\ie ^^ otovtbl^' ^l ^2t«k 
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drill, set with diamonds, makes from 
250 to 300 revolutions per minute. 
The average value of a crown of 3i- 
inch diameter, properly set with 
twelve or fifteen diamonds, will be 
from £40 to £50 ; and one of 2i-inch 
diameter, with twelve diamonds, will 
be from £25 to £30. The time occu- 
pied in this description of work 
varies, but out of a day of nine 
hours probably not more than 2^ 
to 3^ hours would be actually em- 
ployed in drilling. In boring through 
the soft surface ground it is found 
that, by boring with a 5-inch crown, 
a sufficient quantity of ground, with 
the aid of the water supplied, is 
displaced to admit of lining tubes of 
6 inches diameter being put down. 
These lining tubes are made of iron 
from l-8th to 3-16th inch in thick- 
ness ; but lining tubes can be put 
down to any depth. The core-tube 
is 16 feet in length, and in strong 
ground the drill may work to a 
depth of 14 or 15 feet before the 
necessity arises for the rods to be 
lifted; in other cases it has been 
found necessary to lift the rods even 
before a depth of 6 inches has been 
reached. At a depth of 750 feet the 
rods can be lifted up, disconnected, 
new crowns put on, and lowered in 
about two hours. At a depth of 
1000 feet the time occupied would 

be about three hours. 

Solid Emery Wheels.— A. 
I^e-Smith, at the Congress of the 
Iron and Steel Institute, said that 
by means of F. itansome's silicate 
of lime, granular emery was conso- 
lidated into wheels, to which the 
name of the Bessemer emery wheels 
was ^ven. The advantage of making 
a grinding stone of a material ap- 
proaching the diamond in hardness, 
was increased by the form of the 
ang^les of the grains composing it, 
which had been crushed m such a 
way as to leave aU the corners sharp 
and cutting. A number of specimens 
were shown oi chisels and other 
tools ground out of old files, and 



solid bars of steel : one blade was 
cut out of a I -inch thick hie, with 
a bevel 3^ inches long, and at 
the end as thin as paper, but with 
the temper undrawn. The debris 
collected under an emery wheel in a 
few moments, and the iron separated 
by a magnet from the dust from the 
wheel showed it to be 92 j per cent, 
of the whole debris. 

The " Independenzia." — This 
ironclad was successfully launched 
on the 11th Sept., 1874, after lying 
partly on the shps and partly in the 
bed of the Thames since the 16th of 
July, the day on which her lauuch 
was first attempted. Several power- 
ful hydraulic rams, camels, lighters, 
&c., were sent by the Admiralty 
from Chatham to Messrs. Dudgeon^s 
yard at Millwall, and the weight of 
the ship having been decreased by 
the removal of some of her upper 
armour plates, she was at last floated 
into the river. 

"Oberon" Torpedo Experi- 
ments. — The Oberon was former- 
ly a wooden paddle-steamer, but 
her bottom has been plated, in re- 
semblance of that of the Dcvasla- 
(ion; and the object o^ these ex- 
periments was to ascertain at what 
distance from an ironclad a torpedo 
may be tired without injury to her. 
At the first experiment, a mine con- 
taining 5001b. of compressed Wal- 
tham Abbey gun-cotton, saturated 
with fresh water, was sunk at a 
depth of 47 feet, and at a horizontal 
distance of 100 feet from the star- 
board beam of the Oberon^ which 
was moored off Fort Monkton. The 
mine was fired from the fort by elec- 
tricity, but the ship sustained little 
or no injury. At the second experi- 
ment the distance was reduced to 80 
feet, but again the ship escaped. 
The last experiment was under pre- 
cisely similar conditions, except that 
the distance was still further reduced 
to 60 feet. TVife \iQ^\a VkJK^'wi^i^ ^gi\. 
clear oi t\ie a\iv^, ^^ '^^'^ m\xi\i.\fts^H» 
fovtr the mne ^wa ^^^ '^^^ ^r::^^- 
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sion was followed by a huge column 
of water bcin^ thrown some hun- 
drcils of feet into the air, and by 
much slaughter of fish. On the ship 
bcinc boardeil, a joint of the inlet- , 
pipe leading to the condenser from 
the sea was found to have been ; 
startetl, and to be leaking, every- 
thing movable on board had been 
displaced, and had she been fidly 
rigged it is probable the upper i)art 
of the ship would have l)een a good 
deal injured. But, so far as can at ; 
present bo ascertained, her hull had j 
once more entirely escai)ed. Some 
sheep and rabbits left on board 
seemed none the worse for the ex- 
plosion. 

The Channel Tunnel.— The 
preliminary steps towards the execu- 
tion of this stupendous project are , 
])eing steadily advanced. The grey , 
chalk— a mass of strata 500 feet , 
thick and impervious to water — j 
which forms the principal mass of ; 
the clitf at both l5over and Calais, 
strikes across the Channel with so 
little divergence from the horizontal 
that a tunnel could be pierced within 
the vertical bounds of its thickness. 
To ascertain with exactitude the 
configuration of its outcrop, and the 
surface outlines of the other asso- 
ciated cretaceous rocks — numerous 
soundings and borings of the sea- 
bed have been m«ide by means of an 
iron tube, over which a hollow shot, 
fitting loosely, is raised and let fall 
upon a flange attached to the tube, 
the end of which is in this way 
driven into the substance of the sea- 
bottom, the core thus obtained 
giving the required sample of the 
rock perforated. Some hundreds of 
these borings have been made, and 
a complete geological chart of the 
(Channel constructed from these data. 
These accurate details of the strata 
and their outcrops have enabled the 
most promising line of route to be 
seJecteclf which, ia very nearly that 
of the Dover and Calais Submarine 
Telegraph Cable, The line of the 



main tunnel, which is to be large 
enough for a double line of railway, 
is drawn straight from St. Margaret's 
Bay, South Foreland, to a point very 
nearly midway between Calais and 
Sangatte. 

In longitudinal section the pro- 
posed tunnel presents a slight fall of 
1 in 2640 from the centre towards 
either extremity, and the vertical 
depth of the highest point of its 
floor is 436 feet from Trinity high- 
water mark, and 200 feet beneath 
the sea-bottom itself. From the land 
levels of the existing railways the 
two approaches make long descents 
of over four miles, each with gra- 
dients of one in eighty, into the 
tunnel ends, over two miles being 
under the sea, the total of the whole 
amount of tunnelling amoimting to 
thirty miles. The greatest depth of 
water over the sea-bed above the 
tunnel is stated to be 180 feet. 
Below the railway approaches, and 
continuoiis with the floor of the sub- 
marine tunnel itself, there will be at 
each end a driftway leading to verti- 
cal shafts ashore for drainage and 
ventilation. These are the prelimi- 
nary works which it is intended to 
make as tests for the practicability 
of the general undertaking, and of 
which, when completed, they will 
form essential portions. The shafts 
will be 19 feet in diameter, built 
round with 24 inches of brick laid 
in cement, and the headings, which 
will be driven by machine, will be 
lined with 14 inches of brickwork, 
and have internal diameters of 7 
feet. Their form will be horseshoe, 
with straight sides, and a flat in- 
verted arch below the floor. The 
estimate for the entire preliminary 
works is something less than 
£160,000. The total cost of the 
whole tunnel and its accessories is 
put at £10,000,000. 

Automatic Distillation of 
Sea Water. — C. Wilson has re- 
cently invented «i ^laca ior i^rocuring 
1 fresh "watex itOTo. a^Si 'wa.Xiet \JKKya!§k. 
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the direct action of the sun's rays. 
The apparatus coDsists of a box of 
wood, 1 inch thick, about 14 feet 
long, 2 feet wide, and of an average 
depth of 6 inches. The upper part 
of the box is closed with ordinary 
glass, which has an inclination of an 
inch and a half. At the lower edge 
of the glass there is a semi- circular 
channel, destined to receive the 
fresh water which is condensed on 
the interior surface of the glass. 
The salt-water is let into the box for 
about an inch in depth. It is then 
exposed to the rays of the sun. A ; 
very active evaporation then begins, 
and a square metre of glass will 
condense daily two gallons of pure 
water. — Iron. 

Ironclad Vessels.— -The invent 
tion of iron plates to protect vessels 
is far from being of as recent date 
as is generally supposed. During 
the 12th century, the Normans 
covered their ships from the water- 
line up with an iron casing, termi- 
nating in a ram on the bow. Still 
earlier they had adopted a system of 
protecting the upper works with 
metal shields. In 1534 Peter, of 
Arragon ordered his ships to be iron- 
plated, in order to protect them from 
the burning missiles then in common 
use. In 1530 the squadron of Andrea 
Doria contained a vessel built by the 
Knights of St. Johii, which was 
armoured with several thicknesses 
of iron. At tlie battle of Lepanto 
several ships protected their batteries 
with bars of irou. For two centuries 
nx> progress seems to have been made. 
In 1782, at the siege of Gibraltar, an 
engineer officer constructed six ships, 
which were the types of the modern 
ironclad. They were covered with 
an armour of hard wood, leather and 
bar-iron. It is said that they re- 
sisted the fire of the forts for a long 
period, but were finally sunk by red- 
hot shot. — Iron, 

A Striking Sundial. — A dial 

of this description baa been con- 

Btructed by Abh€ AUegret Two 



baUs are fixed at opposite ends of a 
lever sustained by a central pivot. 
When the sun shmes on one only it 
absorbs more heat than the other, 
and the vapour of a liquid con- 
tained in the former is elevated to a 
higher temperature than that in the 
latter. As a result the vapour leaves 
the one ball, and being condensed in 
the other, this becomes the heavier, 
overbalances the equilibrium, and in 
doing so sets free a weight, giving 
motion to the requisite clockwork. 
A pair of these balls is fixed at every 
hour-mark. When the shadow of 
the gnomon reaches any particular 
hour-mark one of the balls is shaded, 
a preponderance of liquid enters the 
ball, the lever tilts, the mechanism 
is set going, and a gong sounded 
as many times as the number of the 
hour to be indicated. 

Graving Dock at Greenock. 
— Last April this dock, which has 
occupied four years in construction, 
and which has involved an outlay of 
£160,000, was opened. The dock is 
535 feet in length by 80 feet in 
width, 27 feet 6 inches in depth, 
20 feet in depth on sill, and 70 feet 
in width at the bottom. It .is con- 
structed of solid granite, and can at 
any time be used as a wet dock. 
One of the peculiarities of construc- 
tion is that by reversing the sluices, 
water may be pumped either into or 
out of dock without stopijing the 
engines. 

Srew Winding Engine.— At 
Silksworth, near Sunderland, a wind- 
ing engine has been erected, which 
is the largest of the kind yet erected. 
There are a pair of horizontal en- 
gines, high pressure, 45 inches in 
diameter, each cylinder working a 
crank at either end of the main 
shaft. The diameter of the winding 
drum is 27 feet. The valves are so 
constructed that the engineer can, 
in a few minutes, adjust them, so 
as to ena\Aft Wm \^ csi\» 'Cc^^ ^XftassL 
off at any -pax^. ol W:^^ ^\jtO&.^.^^!kK^ 
the three Vwi^vci^e^®^^^"^*^'^^^'^^'^ 
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got to work, it ia expected tliat the 
coal raised per day will amount to 
not less than 2(K)0 tons, or about 
600,000 tons per annum. — Iron. 

The Royal Paddle-Tacht 
** Osborne." — The speeds made by 
the Oshonic over the measured 
mile show that, next to the Queen's 
yacht, the Victoria and Albert 
(taking the measured-mile speeds of 
the latter when at her best, as the 
Osborne is now at her best), the 
Osborne is the fastest vessel 
under full power and over short dis- 
tances standing on the Navi/ 
List ; but she can never, with her 
limited tonnage and want of boiler 
|)ower, be expected to take the first 
place for speed. 

Tube wells.— At a meeting of 
the Royal Society, at Melbourne, a 
paper was read from Francis Corbett 
The apparatus used for driving the 
tubes was a simple arrangement, and 
consisting of common quartering set 
up as a triangle, other pieces of quar- 
tering guiding a rammer, which 
might be a common gate-post or 
other heavy piece of wood. The 
tubes, Mr. Corbett said, kept them- 
selves free from dirt, and when a 
spring was touched gave as great a 
supply of water as the pump could 
draw, and the water was as clear as 
that drawn from a well with a reser- 
voir. The tubes used are common 
3-inch gas-pipes. The bottom end 
was shod with a solid iron spike 
rather larger than the tube, so as to 
clear the way for it ; for about 
eighteen inches up from the bottom 
it was perforated so as to admit the 
Water nreely, but at the same time to 
exclude gravel. 

The Oronstadt Canal.— This 

undertaking will be completed in live 

years at a cost of 7,000,000 roubles. 

Simultaneously with the construction 

of the canal, Pooteeloflf's Port will be 

completed. The port will provide 

dock accommoda^tion sufficient for 

^0 reqiiiremeDta of an inunense 

^ralffc n-om the Volga and the in- 



terior of Russia^ St. Petersbutg, on 
the completion of the canal and 
docks, wul have the finest port in the 
Baltic. The railway places the docks 
in direct communication with Mos- 
cow, Warsaw, and all parts of 
Russia. The line will be completed 
on June 1st next. The works of the 
new port and canal will be carried on 
simultaneously. — Times, 

Etching Iron. — After a series of 
experiments Prof. Kick has found 
that a mixture of equal parts of hy- 
drochloric acid and water, to which 
was added a trace of chloride of anti- 
mony, was the best etching solution. 
The chloride of antimony seems to 
render the iron less inclined to rust, 
so that, after washing thoroughly in 
warm water, and applying a coat of 
Damar varnish, the etched surface 
may be preserved quite clean. 

The smooth surface that is to be 
etched is surrounded with a ridge of 
wax an inch high, as is done in 
etching copper plates, and the acid 
is poured into the disc thus formed. 
At a temperature of 55^ to 65** Fah. 
the action soon begins, as shown by 
the gas evolved ; in winter the etch- 
ing is poor. The time required is 
from one to two hours, but the etch- 
ing should go on until the texture is 
visible. Every half hour the acid 
can be poured oflf without removing 
the wax, the carbon rinsed off, and 
the surface examined. When the 
etching is finished, the wax rim is 
removed, the iron washed first in 
water containing a little alkali, then 
in clean water, brushed, dried, and 
varnished. 

Soft wrought iron of excellent 
quality is attecked so equally that 
the surface remains bright and 
smooth. Fine grained iron acts the 
same. Coarse grained and cold-short 
iron is attacked much more violently. 
After thirty minutes a black slim« 
can be washed off, and the surface 
exhibits numerous littie holes. Mal- 
leable cast ixon \a ^.ttwjked very 
violen%. Oxcy ^V^-wsn «fc\& \i5w^ 
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steel. In Bessemer and cast steel 
the etched surfaces are of a perfectly 
uniform grey colour, with few un- 
even places. The softer the steel 
the lighter the colour. 

On etching, the finest hair-like 
fractures are rendered prominent. 
A piece of steel, which looked perfect 
before etching, afterwards exhibited 
a hair-like fracture throughout its 
whole length. 

The Kailway Befrigerating 
Van. — This van for the transport 
of meat resembles an ordinary rail- 
way waggon, and can be built at 
little inor»- expense. The body of 
the van consists of a double panel- 
ling of galvanised iron network, with 
the space between filled with felt. 
The inner panel alone forms a ceiling 
to the chamber, and is covered with 
the felt, but with an interval of a 
couple of inches between its surface 
and the arched outer roof. The 
object of this arrangement is to 
admit the passage of a current of air 
when the van is in motion. Under- 
neath is a tank from which water is 
driven by a forcing pump, to a covered 
galvanized iron gutter, running 
round the edge of the roof, between 
the panels ; the outer felt is lipped 
in this gutter, so that the water is 
forced to percolate through it to a 
metal-lined groove below, which 
returns the drip to the tank. The 
atmosphere coming in contact with 
the saturated felt causes evaporation 
and lowers the temperature within ; 
and in fact, the warmer the 
weather is the quicker the evapora- 
tion, and consequently the cooler the 
interior. The carcases are strung up 
on a row of double hooks inside. 
This invention is due to Captain 
Acklom. 

Bibbon Saws.— M. Dugoujon, 
of Paris, has patented a number of 
improved modes of manufacture. 
The blades, after being rolled cold 
several times, in order to render the 
grain cIobb and the metal homo- 
geneous, are heated in special fur- 



naces, from which the air is carefully 
excluded, and when at the proper 
temperature are plunged in a bath of 
colza oil; this is done in a dark 
chamber. The tempering is effected 
with the aid of machines, which 
cause the blades to pass between 
cast-iron plates heated to a fixed 
temperature, according to the nature 
of the article to be produced. The 
teeth of the saws are cut by machi- 
nery, which requires only lalxmrers 
to attend them. 

Invention of Puddling Fur- 
naces.— Sir Humphrey Davy de- 
monstrated in a public lecture that a 
flame of very high temperature coidd 
be produced which contained no free 
oxygen, so that bodies could be 
heated in such a flame without fear 
of oxidising them, by simply limiting 
the supply of air to an abundance of 
fuel. A young man named Cort was 
in the audience, who caught the idea 
of decarbonising pig-iron by allowing 
the flame to play upon it without 
bringing it into contact with the 
coal, and for this purpose he devised 
the puddling furnace. Before his 
time cast iron was converted into 
wrought iron by blowing air through 
the mixture of pig-iron with char- 
coal. This process was very expen- 
sive and wasteful, so that only small 
quantities were produced, and the 
iron was costly. 

Night Signals at Sea.— Com- 
mander Sir Francis Blackwood, Bart., 
R.N., proposes to signal the move- 
ments of the helm to an approaching 
ship, so as to prevent collisions at 
sea by night. The distinguishing 
feature of his system is the reflection 
of the light from the ordinary port 
and starboard signal-lanterns to a 
height of about four feet above the 
ordinary level of those lanterns. At 
that height the reflection appears to 
the eye as an ordinary burning light, 
but only exposed to view when the 
ship is rising \iet\i^\\xi^ wii^^JsxKviV^^ 
lights oi the &d.Tae Qic\Q>rc «t^ -^Sss^^^ 
instead oi one. tW ^o\3^^^ «^'^^«!i!t- 
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ance iDdicates tlie direction in which 
the helm moves — two red lights in- 
dicating "helm to port," and two 
green lights "helm to starboard." 
The signal works entirely on the 
automatic principle, the reflected 
light beiug shown or eclipsed by the 
working of the helm, thus rendering 
mistakes in the signalling an impossi- 
bility. A rectangular shaft is carried 
up opposite each of the side lights of 
the ship to the height of about 4 
feet ; the light f.ills upon the surface 
of a mirror through an aperture at 
the bottom of the shaft, and being 
thrown upwards, it falls upon a 
secoud miiTor so arranged as to 
reflect the light straight forward 
through the coloured glass, red or 
green, according to the direction of 
the helm. A moveable slide causes 
the eclipsing of the light, when this 
operation is necessary. 

Chatham Dry Docks. — The 
foui' large dry docks at the Royal 
Dockyard are fitted with a set of the 
most powerful pumping engines ever 
yet applied to such a purpose. When 
a vessel is dry-docked, the dock is 
first filled with water, the ship is 
then floated into it, and the com- 
munication with the basin having 
been cut off, the water is withdrawn 
as speedily as possible. To expedite 
this last operation, these immense 
eugiucs have been erected by J. and 
G. Jleuuie, of Blackfriars. The 
main pumpiug engines are on the 
compound ^jrinciple, with overhead 
vertical cylinders, the high-pressure 
cylinder being 43 inches in diameter, 
and the low-pressure 75 inches, with 
a stroke of 2 feet 9 inches. They 
are of 200 horse-power nominal, but 
indicate up to 800 horse-power. At 
the official trial they indicated 1000 
horse-power. The two centrifugal 
pumps are each 8 feet 6 inches in 
diameter, and work in wells 11 feet 
6 inches diameter, and about 40 
feet deejx The suction pipes are 
4 feei 3 inches in di&meter, increasing 
to 6 feet diameter at the **rose" end. 



The pumps are arranged at different 
levels, the difference being 15 feet. 
By this means the lower pump 
delivers to the higher one, and the 
higher one delivers it into the basin. 
Upon the occasion of the official 
trial, the dock selected was one of 
the larger size, and the entrance to 
which is about 800 feet from the 
engine-house. The capacity of the 
upper portion of the large dock is 
20,000 tons of water, and this was 
pumped out in thirty-nine minutes, 
while the lower half, which contains 
14,830 tons, was cleared in sixty-six 
minutes, the whole operation thus 
occupying one hour and forty-five 
minutes, or a quarter of an hour less 
than the time stipulated for in the 
contract for the smaller docks. The 
fuel used during the trial is stated to 
have been 2^ lb. per indicated horse- 
power per hour. 

Restoration of Burnt Steel. — 
J. L. Davies, Landore, Swansea, 
writes to Iron : — 

** I propose to explain a simple and 
efficacious plan of restoring to steel 
which has been burnt its usual quali- 
ties, and that by the use of a fluid 
which leaves scarcely anything more 
to be desired on the score of cheap- 
ness and utility. 

^* I have found that resin oil, with 
which is intimately mixed one-fourth 
(more or less) its weight' of the resi- 
due of paraffin stills, has this 
wonderful effect upon burnt steel. 

"Chisels which have been burnt 
and rendered useless may be by 
means of this fluid restored and 
made as valuable as ever. This fluid, 
which was many months ago chris- 
tened *restitutor chalybis,' may be 
used as follows :— Burnt steel must be 
heated red hot, then plunged into the 
restitutor for a few seconds ; then 
re-heated and cooled in the ordinary 
way. The steel after this process is 
perfectly restored. 

*' Experience in the use of the re- 

sUtutor mil quickly enable persons 

\ to give an^ ^eefo^^ \«mjg«c \a ^^DL<»ae: 
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tools, bat it may be stated that 
tools can be made especially hard 
by heating them red hot, dipping 
into the restitutor, then re-heating 
to a slightly white heat, and imme- 
diately cooling in pure water. " 

Vertical Boiler. — N. Roser, of 
St. Denis, has invented a form of 
boiler which he calls a vertical ge- 
nerator, with rapid circulation. The 
circular body is placed vertically 
over the furnace, and contains with- 
in it a second casing nearly as large 
as itself ; this inner body is 0{)en 
below, and above communicates with 
the chimney. Within the latter are 
three triangular spiral tubes, which 
are arranged concentrically with 
each other, and occupy the whole of 
the interior space. The counection 
of the spirals with the water between 
the inner and outer casings is made 
by means of a fusible metal joint in 
case of excessive heating. At the 
upper part of the inner lining is a 
plate which forces the flames to act 
upon the whole series of spiral tubes 
before escaping by the chimney, 
and around the chimney itself, above 
the outer case of the boiler, is a 
reservoir of feed-water which absorbs 
the heat that would otherwise be 
lost. The advantages claimed for 
this arrangement are, that the water 
being divided and placed in the heart 
of the fire, there is a rapid and con- 
tinuous upward current in the tubes 
which prevents the collection of 
deposits, and causes the most rapid 
▼aporisation, while the incessant 
movement prevents accidents, and 
adds to the durability of the appa- 
ratus. These generators are adapted 
to puddling and reheatinj? as well as 
refining furnaces. * The K)llowing is 
the inventor's account of the work- 
ing of these generators : — Twenty- 
eight kilogrammes of water con- 
Terted into steam per hour for each 
square metre of heating surface, or 
8*800 per kilogramme of coal. 

The groat Bteam HJammer at 
WooJw2cJi,^'A 8tupendonB steam 



hammer newly erected at the Royal 
Gun Factories, Woolwich, was set to 
work early in 1874, 

This hammer is served by steam 
cranes on either side, ^ch of which 
will lift from 80 to 100 tons. The 
enormous power of the new hanuner 
can only be fully realised by seeing 
it in operation ; to say it is the 
largest .and most powerful in the 
world conveys but a faint idea of 
its magnitude and capabilities. 
Althou^ it has been described as a 
30-ton hammer, the weight of the 
falling portion is really within a few 
poim£i of 40 tons, and the force of 
the falling weight is accelerated 
many times by the use of steam to 
drive it down from the top. It is 
estimated that the use of '*top 
steam" is equal to allowing the 
hammer to f^ of its own weight 
from a height of 80 feet. It has 
been allowed a striking fall of 15 
feet 3 inches ; what is the actual 
force of the blow it will strike has 
not yet been determined. The 
hammer is 45 feet in height, and 
covers with its supports a base of 
about 120 feet square. Above the 
ground it weighs 500 tons, and the 
iron used in the foundation below 
weighs 665 tons. It has cost alto- 
gether about £50,000. 

Each of the furnaces from which 
the hammer is to be fed is large 
enough to make a comfortable dwell- 
ing-house, and an omnibus might be 
driven in at the doorway. The 
door of this furnace weighs seven 
tons, »nd is an iron frame filled in 
with 1500 fire-bricks. The construc- 
tion of this furnace has absorbed 
altogether no fewer than 15,000 
bricks, without including the chim- 
ney. The noise caused by the 
steam-blast when the hammer is at 
work can be heard at a distance of 
two or three miles, when the steam 
is not absorbed by the use of exhaust 
boilers.— Iron. 
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Esq., F.R.S.» Vice-President of the 
Institute of Naval Architects. 

The point to be determined by G. 
P. Bidder and myself was the resist- 
ance experienced by a ship of con- 
siderable size and of known form 
and dimensions, when moved 
through smooth water at various 
speeds. This ix)int had never been 
determined with even approximate 
exactness ; such informa^on as has 
1)ecn possessed relevant to it had 
been derived almost solely from 
measured-mile and other similar 
trials made with steamships. But 
in all such trials the friction, the 
air-pump duty, and other resistances 
of the engine, and the resistances 
involved in the action of the pro- 
peller, are inextricably interwoven 
with the deduced resistance of the 
shii) ; the result obtained is not the 
simple result sought, and, indeed, 
differs widely from it. Hence the 
results of this iuqiury are of funda- 
mental importance, ii only from the 
light which, when compared with 
those derived from steamship trials, 
they tend to throw on the subject 
of engino-frictioQ and of the action 
of propellers. It was, of course, 
essential to the accuracy of the ex- 
periments that the ship which was 
being towed shoiUd not be imme- 
diately in the ** wake " of the tow- 
ing-ship, but should, on the con- 
trary, be in water that was, as far 
as possible, undisturbed. To attain 
this condition, even approximately, 
by the use of an exceedingly long 
tow-rope, would have been impos- 
sible in the narrow waters inside 
the Isle of Wight, to which, for 
the sake of smooth water, it was 
generally necessary to confiue the 
experiments. Moreover, the alter- 
nate tightening and slackeniog 
always observable in a long tow- 
rope would render the diagram of 
resistance so irregular as to require 
exjyeiiments of considerable dura- 
fy'on, in order to get a really accurate . 
result The only aitemative was to \ 



keep the towed ship on one side of 
the wake of the towing-ship; and 
this was done by rigginff out a forty- 
five feet boom from the starboard 
side of the towing-ship amidships, 
and leading the towing-hawser from 
her bow through a block at tiie end 
of this. The length of hawser used 
was such as to bring the bow of the 
towed ship about 190 feet clear of 
the stern of the towing-ship. This 
was considered far enough astern to 
avoid any implication of the towed 
ship in the ** stream -line " motions 
of the water surrounding the towing 
ship, while to tow her with greater 
scope would most probably have 
brought her within the widening 
range of influence of the ** wake." 

The towing-ship was H.M.S. Ac- 
tive ; the ship towed was H,M.S. 
Greyhound^ screw sloop, 878 nominid 
tonnage, without masts, brought by 
ballast to the required displacements 
and trims. She was tried at three dif- 
fent displacements, and at each with 
different trims. Ultimately, bilge- 
keels, 3 ft. 6 in. wide and 100 ft. long, 
were affixed, one on each bilge ; and 
thiis fitted she was tried again at 
three different trims. In each con- 
dition she was tried at various 
speeds, ranging from about three 
knots to about twelve knots and a 
half. 

To sum up shortly the results of 
this investigation:—!. The method 
of conducting the experiments with 
the full-sized ship may be con- 
sidered to have been in almost all 
respects very successful, especially 
considering the novelty and magpi- 
tude of the work. The expedient of 
towing from a long outrigged boom, 
so as to be clear of wake disturb- 
ance, answered perfectly— the Ac* 
live (3078 tons, 4015 h. p., 15 knots 
measured-mile speed) towing the 
Oreylumnd (1157 tons) at nearly 13 
knots speed, from the end of a 
boom 46 feet long, without any 
dif&culty in &teering. A perfectly 
straigli^ cowcE^ oi ^^^s^ fe^ ^v^ 
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skilfully kept by the officers in revolving freely, gave even a fpre&ter 
diarge. The dynamometer, with | resistance than when fixed with the 
its arrangements of to wing-truck, &c., | blades upright. (/.) The addition 
was in all respects successful. This ' of bilge-keels of considerable size 
instrument is at Portsmouth, and, (100 feet long and 3 feet 6 inches 
should occasion require, may be ' broad) produced an increase of re- 
usefully employed for similar or ' sistance less than there appeared 
kindred experiments. ' good reason to anticipate, and un- 
2. With regard to the results of important compared with the total 
the experiments as elucidating the ■ resistance of the vessel, 
performances of ships such as the i Water-tube Steam Boilers. 
Greyhound : — (a.) the actual amount ! — John Watt, at the liverpool Poly- 
of towing-strain for the Greyhound technic Society, read a paper, of 
(which is interesting as exhibiting - - 



the small amount of resistance that 
ships offer) was approximately as 
follows I—At 4 knots, 0*6 ton ; at 6 
knots, 1*4 ton; at 8 knots, 2*5 
tons ; at 10 knots, 4*7 tons ; at 12 



which the following is an abstract : — 
The production of power by heat, 
or the conservation of heat into force, 
dates back nearly two centuries; 
since then no machine has received 
more attention, nor has had more 



knots, 9*0 tons. (6.) A comparison minds directed to its improvement, 

between the indicated horse-power ! than the steam engine. The effi- 

of the Greyhound, when on her ciency is mainly due to steam of 

steam trials, aad resistance of the high pressure, and if we must have 

ship, as determined by the dyna- still greater efficiency, the pressure 

mometer, shows that, making allow- and expansion must be increased, 

ance for the slip of the screw, which It will easily be seen that to attain 

is a legitimate expenditure of power, this end, lies not so much with the 

only about forty-hve per cent, of the engine as with the boiler. Engineers 

power exerted by the steam is use- find no difficidty iu working an 



fully employed in propelling the 
ship, and that no less than fifty- 
eight per cent, is wasted in friction 
of engines and screw and in the 
detrimental reaction of the propeller 
on the stream lines of the water 
closing in around the stern of the 
vesseL Thus there appears to be 
an ample field for improvement 
in the propulsion of vessels, (c.) Al- 
tering of the fore-and-aft trim of 
the ship appeared to show that no 
very great (fifference in the vessel's 
resistance when under steam would 
be effected by ordinary changes in 
her trim, {d.) Lightening and so 
diminishing the displacement of the 
ship did not seem, in the case of 
the Greyhoujul, to be proportionally 
advantageous. This result^so far 
as it goes, indicates a superiority as 
regards resistance in deep rather 
than broad ships, (e.) The screw 



engine with steam at 150 or 200 lb. 
per square inch, and at present there 
appears no limit to the working 
pressure. Pressures from 700 to 
15001b. per square inch are in daily 
use with hydraulic cylinders, with- 
out any dfificulty. But in dealing 
with steam under pressure, another 
element must be taken into consider- 
ation, viz., heat; and it appears to 
have cost the early engineers a great 
deal of trouble and experience before 
they arrived at a suitable material 
for the construction of steam boilers, 
as we have an account of stone, lead, 
copper, and cast iron, before it was 
finally hit upon using wrought iron 
plates and joining them together by 
rivets. .So long as the former mate- 
rials were in use, the pressure seldom 
exceeded a few pounds per square 
inch ', as tVie &x\> ol \^mx-T&ai8Lv&% 
increased, tVie \>^ooTi ^xA ^^^ijifs^ 
(two-bladed), when Jowered and ', shapes giwe wo^ V> \?cia <s^\\\i^xv^»fik-^ 
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the CoraiBh, and Lancasbire types, 
these latter nving steam at nigh 
pressures and witii corresponding 
economy. 

In order that the comparative 
value of high-pressure steam over 
low may be made quite clear to us, 
the annexed table is intended to 
show the ultimate practical amount 
of work to be obtained from a given 
quantity of water converted into 
steam at different pressures. And 
it is based on the fact tbat in any 
two boilers working at different 
pressures, the same amoimt of fuel 
will practically evaporate the same 
weight of water. 

Table showing the maximum amcnint 
of Work to be obtained from, a 
given quantity of Water converted 
into St€am^ at different pressures. 



Presstiros in 






1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

ir 

18 
19 
20 



per 
inch. 


Cut off. 




1? 




14-7 


•382 


29-4 


•2 


44 1 


•138 


58-8 


•10(i 


73-5 


•086 


88-2 


•072 


102-9 


-0(>2 


117-e 


-056 


132-3 


•049 


147 • 


•044 


161-7 


•040 


176-4 


-037 


191 1 


•034 


205 8 


•032 


220-5 


•030 


235-2 


•028 


249-9 


•026 


264-6 


•025 


27H-3 


•0256 


294- 


•0224 



2 5 
5- 
7 1 
9-5 

11-6 

13-8 

16- 

18^ 

20-4 

22-7 

25- 

27- 

29-4 

31- 

33 • 

36 • 

383 

40 • 

42.3 

44-6 



10-8 

14-6 

16 6 

18-2 

19-8 

21- 

22* 

22-8 

23-6 

24-2 

24-7 

25-2 

25-6 

26 • 

26 

26 

27 

27 

27 



28* 



8^8 
12 6 
14 6 
16 2 
17-8 
19^ 
20- 
20-8 
21-6 
22'2 
22-7 
23-2 
23-6 
24- 
24-4 
24-8 
25 1 
25-4 
25-7 
26- 



The explanation is as follows :— 

When using steam of one atmo- 

apbere, And expanding it down to 

£repotmd8, the cut onto effect this 

will be '38 of the stroke, the steam 



will be expanded iwo-anda-half 
times, the mean pressure will be 
10*8, and the mean effective will be 
8 '8. When using steam of two at- 
mospheres, these figures will be *2, 
'5, 14 '6 and 12*6 respectively, and 
so on for each additional atmosphere. 
The fifth column also gives the com- 
parative horse power. For example : 
let an engine, working with steam of 
two atmospheres, expanding down to 
its lowest practical limit, or five 
pounds above zero, be 12*6 horse- 
power, the same engine, workina; 
steam at eleven atmospheres, and 
expanding down to five pounds, 
would give out 227 horsepower, 
with the same consumption of fuel ; 
or if the horse-power remain the 
same, the consumption of fuel will 
be reduced in the ratio of 22*7 to 
12 q. 

The efi^ciency of a steam boiler 
depends on the absorption of heat by 
the plates, and its emission there- 
from to the water. One side of the 
plates is exposed to a temperature of 
several thousand, degrees, on the 
other side the temperature is but 
slightly in excess of the boiling 
point of the water in contact. The 
absorption depends on the nature of 
the surface, and the temperature of 
the flame on gases in contact. The 
emission dej^nds for the most part 
on the specific heat of the fluid in 
contact. 

Engineers are so accustomed to 
speak of a certain boiler containing 
so many square feet of heating sur- 
face, that it would lead us at first 
sight to the conclusion that any one 
square foot was equal to another, 
very little attention is paid to 
whether the surfaces are horizontal 
or vertical ; whether the flame passes 
along in an unbroken current, or is 
made to strike a number of.ob8taclee 
in right angles to its course, whereas 
the value of heating surface, where 
the products of c(»nbustion impinge 
at Tight anglea to their course, u 
four tunea t^t ol \i<9naaok\ii2L ^a^ 
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8ur6ice. This is a point of great 
importance, and is taken advantage 
of in water-tube boilers, by so ar- 
ranging the tubes that the flame 
travels at right angles to their axes, 
and so efifectually is the heat ex- 
tracted, that with a straight run of 
three feet, the gases are as much 
cooled down as in a Cornish flue 
with a run of sixty feet. • 

The emission of heat from the 
plates is a very important point. 
Engineers have for a long time 
known the value of horizontal heat- 
ing surface to be twice that of ver- 
tical. The true cause, however, will 
be found, if we take into considera- 
tion the specific heat of the fluid in 
contact with the plates, if water 
were always in contact, the vertical 
surface would be as efficient as the 
horizontal ; but from the nature of 
ebullition, when steam is generated 
it naturally takes the nearest way to 
the surface, and the hot plate is in 
contact with steam, not water. Now, 
the specific heat of steam is '48, 
water being unity ; that is to say, 
the quantity of heat that water wUl 
absorb from a plate is more than 
twice the amount that steam will. 

The well-known Galloway tapered 
water tubes owe their great efficiency 
to their sides being inclined in such 
a way as to enable the steam to rise 
freely. Quite a diflerent result would 
be obtained were they fixed the re- 
verse way. The same result would 
be obtained if parallel tubes were 
substituted, but inclined towards 
the flame; if put in vertically, or 
inclined from the flame, the steam 
could not ffet away from the surface 
fast enough, and an inferior heating 
surface woiild be the result. 

If water has free access to a plate 
or tube, no damage can ensue. The 

Slate or tube does not reach many 
egrees above the boiling point. 
Neither will an excess of tempera- 
ture damage the plate. In the loco- 
motive furaace we have a, consump- 
tioB of fuel four to six times that of 



the ordinary furnace, with perfect 
safety. 

The Steamship << Faraday" 
and her Appliances for Cable- 
la3ring.— C. William Siemens, 
D.C.L., F.R.S., at the Royal Insti- 
tution, described this noble vessel. 
In his introductory remarks, he ob- 
served that the new Atlantic cable 
(which has since been successfully 
laid by the Faraday) consists, for 
the deep-sea portion, of copper con- 
ductors, ^tta-percha insulators, and 
a sheathmg of steel wires covered 
with hemp ; the shallow- water part 
consists of similar conductors and 
insulators sheathed with hemp, which 
in turn is covered with iron wire. 

In paying out, no catonary is 
formed, as might be supposed, but 
the cable passes in a straight line 
from the ship to the sea-bottom. 
The retaining force applied by the 
brake wheel should be equal to the 
weight of a piece of cable hanging 
vertically downwards to the bottom 
of the sea. In picking up, a catenary 
is formed, but a vertical position is 
the best, because it produces the 
least resistance. 

From the peculiar nature of the 
service for which a telegraph-ship is 
required, it is evident that she must 
possess properties somewhat differ- 
ent from those of ordinary ocean- 
going steamers ; thus speed is not 
so important as great manceuvring 
powers, which will enable her to 
turn easily in a smaU space, or by 
which she may be maintained in a 
given position for a considerable 
time. 

The Faraday, of 5000 tons regis- 
ter, was built at Newcastle by Mit- 
chell and Co. She is 360 feet long, 
52 feet beam, and 36 feet depth of 
hold ; there are three large water- 
tight cable tanks having a capacity 
of 110,000 cubic feet ; these are each 
27 feet deep; two are 46 feet in 
diameter, aiii oxx^ Sa ^ \ftfc\»\Sic«^ 
can take in YlWi TuSL^ea ^1 si»i^^\\ 
inch in di«nxeV«, i^SJwiX HJaa ^ai^*^ 
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u coiled in, the tanks are filled up ted with friction rollers, which car- 
with water to keep it cool ; for the ries it aft to near the funnels ; here 
speaker had found that heat was it passes through the ** jockey," 
spontaneously generated in the cable \ which is a device for regulating the 
itself, whereby its insulation was strain, consisting of a wheel nding 
seriously endangere<l. ' on the cable, wMch can be adjusted 

The FatHiday has stem and stern by a lever, and a drum fitted with a 
alike, aud is fitted with a rudder at , brake. Thence it passes on to a 
each end ; iMh are worked by steam- '* compound paying-out and picking- 
steering apiKiratus placed amidships, up machine, whicn is a large drum 
and are capable of being rigidly fixed provided with a friction brake, and 
when required. She is propelled by round it the cable passes three 
a pair of cast-steel screw propellers times ; it is also furnished with a 
12 feet in diameter, driven by a pair steam-engine, which by means of a 
of comx)ound engines constructed clutch can be geared on to the drum 
with a view to great economy of when required. Now, in paying out, 
fuel. The two screws converge some- the cable causes the drum to revolve 
what, and the effect of this arrange- as it runs over it, and the brakes 
ment is to enable the vessel to turn regulate the speed as the vessel 
in her own length when the engines n)oves onward ; but should a fault 
are worked in opposite directions, i or other accident render it necessary 
On the voyage from Newcastle to ' to recover a portion, the drum is 
London a cask was thrown overboard, stopped and geared on to the engine, 
and from this as a centre the ship the ship's engines are reversed, the 
turned in her own length in 8 minutes stern rudder fixed ; and so what was 
20 seconds, touching the cask three formerly the bow is now the stem, 
times during the operation. This while the little engine hauls in the 
manoeuvring power is of great im- cable over the same drum which 
portanco in such a case as repairing | before was used to pay it out ; thus 
a fault in the cable, as it enables the i it is coiled back into the same tank 
engineer to keep her head in posi- \ whence it started. By this means 
tion, and, in short, to place her just the necessity of passing the cable 
where necessary, in defiance of side i astern before proceeding to haul it 
winds or currents. I in is avoided. It wSis during this 

The testing-room of the electrician | operation that an accident befell the 
in charge is amidships, and so placed ! Atlantic cable in 1865, causing its 
as to command the two larger tanks, loss for the time, 
while the ship's speed can be at all The next apparatus is a dynamo- 
times noted on the index of a Berthon meter, consisting of three pulleys, 
hydrostatic log. | one fixed, and the centre one, which 



The deck is fitted with machinery 
to be used in laying operations, which 
will be best described by tracing the 



rests on the cable, movable in a ver- 
tical plane ; by this the strain is 
^ I registered and adjusted. After pass- 
path of the cable from the tanks to ' ing this the cable runs into the sea 
the sea. Let us begin with the bow over a pulley caiTied on girders and 
compartment : the cable, which lies constructed so as to swing freely on 
coiled round one of Newall's cones, ' an axis parallel to the length of the 
begins to be unwound, passes up ' ship, so that, should the vessel make 
through an eye carried on a beam | lee-way, the pulley will follow the 
placed across the hatch, next over a ! direction of the cable, and thus fric- 
jai'£^e pulley fitted with guides, and tion and sharp bends are avoided. 
,l>j^ a second piilley ia gently mskdie \,o\^\l% bowa at© a\ao ^\.\.^^ ^\tK & 
folloma Btzmgbt wooden trough fit- similaT puUley, com^xm^ TaswS^jAXifc^ 
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and dynamomefcer. We see that by 
these devices the cable is kept per- 
fectly under control, and should a 
fskvlt be discovered a simple process 
of reversal of ship and machinery 
brings home the faulty portion. 

Another great point is to keep the 
vessel trimmed and steady. For the 
former requirement nine separate 
water-tight compartments, including 
the cone in each tank, which also is 
hollow, are provided, so that water 
may be admitted as the tanks are 
emptied of cable, and thus the ship 
is kept trimmed. To ensure steadi- 
ness and avoid the rolling to which 
telegraph ships are subject, two bilge 
keels are set on at an an^le of 45^ 

A steam-launch ia earned on deck, 
which can be lowered into the water 
with steam up, ready to land shore 
ends and perform other useful ope^ 
rations. 

Another class of work for which 
the vessel is fitted is "grappling" 
for lost or faulty cable. In shallow 
seas this is a very simple operation, 
but in deep water it is rather a deli- 
cate matter, and requires the co- 
operation of two or even three ves- 
sels, so as to lift the cable without 
forming an acute angle, and thus to 
lessen the chance of fracture. A 
special rope, made of steel wire and 
hemp, and of great strength, is pro- 
vided for this work. Some speci- 
mens shown could bear strains up to 
16 tons. 

In conclusion, the speakerad verted 
to the late Professor Faraday, notic- 
ing the great services he had ren- 
dered to electrical science, his single- 
ness of purpose, and the invariable 
kindness with which he had encou- 
raged younger labourers in the same 
Add. The friendly encouragement 
which he himself had experienced 
from him would ever remain a most 
pleasing remembrance. He had seized 
with delight on the present oppor- 
tunity to pay atribute tothehonoured 
name of Paraday, and was happy to 
be able to do tbia with the fuR con^ 



j sent of the revered lady who had 

; stood by the philosopher's side for 

forty years, while labouring under 

this very roof for the advancement 

of knowledge. 

Ventilation of Coal Mines. — 
G. G. Andr6, at a meeting of the 
Society of Engineers, after a careful 
investigation of the causes of vitia- 
tion in the atmosphere of a mine, 
I drew the conclusion that the ueces- 
I sary quantity of air per man was li 
cubic feet per minute, and per horse 
12 cubic feet per minute. On ap- 
proaching the more important ques- 
tion of vitiation by gases given off 
by the mine, he granted the difficul- 
ties were much greater, and only an 
approximate solution was possible. 
But he thought a fairly close ap- 
proximation might be obtaineil, suffi- 
ciently near to constitute a reliable 
basis upon which to calculate au 
adequate ventilation. A careful in- 
vestigation of the matter had led 
him to conclude that one cubic foot 
of air per second for every 100 yards 
of surface was an adequate (quantity 
in a dry mine, making but little gas 
of any kind. That allowed for the 
exhalation and formation of '067 
cubic foot of impurities, i.e., noxious 
gases, vapour of water, and solid 
noating matters, per secoud. In 
other words, one cubic foot of air to 
every 100 yards of surface is equiva- 
lent to a film about i-inch thick 
spread over that surface, which film 
is changed every minute. And '067 
cubic foot of gases to the same extent 
of surface is equivalent to a film about 
1 -20 -inch thick, formed every minute. 
This quantity is, under the favour- 
able conditions assumed, only just 
sufiicient, and is thus analogous to 
the breaking strain in materials, and 
has to be multiplied from two to six 
times, according to the nature of the 
seams. 

Simplicity as the Essential 
Element oi ^ai^\.7 ^ti^ ""B^- 
ciency in. th.e'W otVml^ o1^^^« 
waya.— Capt. T'j\«t, ^^i^l \\a\?^- 
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tor of RailwajB, in a pAper to the 
Society of Arts, states : —The yarioui 
olaiaes of collision, and the accidents 
at facing-points, may together be 
roughly stated to comprise from two- 
thiras to three-fourths of the casual- 
ties to railway trains which are con- 
sidered of sufficient importance to 
require investigation on the part of 
the Board of Tnide ; and questions as 
to the arrangement and working of 
points and signals, and as to preserv- 
ing intervals of time or space between 
trains, and their accessories, enter 
more or less into the causes of such 
casualties. In 1872 there were 179 
such accidents out of 238 investi- 
gated train accidents; in 1871, 105 
out of 159 ; in 1870, 97 out of 122 ; 
and it would seem to be the prefer- 
able and more useful course to put 
forwanl in this paper the principles 
involved, the requirements to be 
satisfied, and the direction in which 
further improvements may be ef- 
fected. There is, perhaps, hardly 
any subject in regard to which there 
has been more misunderstanding, or 
greater confusion of ideas, than sim- 
plicity in railway working. "The 
Latin words simplicitaa and simplex 
convey, no doubt, the idea of single- 
ness — of one thing; and a simple 
machine is in the same sense a ma- 
chine of few parts, while a compli- 
cated machine is a machine of many 
parts. But simplicity of construc- 
tion and simplicity in working are 
in many cases distinct and different 
from one another; and, further, com- 
plication in construction is frequently 
necessary to obtain simplicity in 
working. This is equally true of a 
machine, of a railway, or of a sen- 
tence. 

Propulsion against the 
Stream. — F. Mace has effected an 
arrangement by which a running 
stream is made to propel a car in 
either direction along its bank. For 
this purpose he constructs a railroad 
tmck alongside a mining stream or 
th'^b which has a current, and places 



upon it a car. This car is provided 
with a shaft, which extends out over 
the stream. A wheel, similar to a 
paddle-wheel, is attached to the end of 
the shaft, so as to dip into the water. 
A ffear-wheel on the shaft enga^ 
witii a gear on one of the bearmg 
wheels of the car, so that when the 
current revolves tiie wheel and shafts 
the bearing wheel of the car is turned, 
so as to carry the car up the -stream. 
When the car has arrived at the head 
of the stream and received its load, 
the gear-wheel on the shaft is dis- 
engaged from the bearing wheel, and 
the shaft is iixed by a clutch, so that 
it cannot revolve. As one or two of 
the buckets or wings of the wheel 
will then be in the water, the current 
will carry the car down the stream. 
— Iron. 

Engineering Two Thousand 
Tears Ago.— rerhaps some of the 
most remarkable remains of ancient 
engineering are those which were 
discovered by excavations made 
some ten or twelve years since, a 
short distance from Rome, and near 
the ruins of the ancieut city of 
Alatri. This city was surrounded 
by massive walls, and located on a 
mountain or elevated point, and ill 
provided with water. About 150 
years before Christ, as we learn from 
a Roman inscription, an immense 
aqueduct was built to bring water 
from a neighbouring mountain better 
supplied with that element. We are 
furtnermore told that this aqueduct 
was 340 feet high, support^ upon 
arches and provided with strong 
pipes. The topography of the 
country, moreover, assures us that 
the water supply could not have 
been conducted into the city, even 
over such high supports, except by 
pipes — an inverted syphon — the 
lowest point of which must have 
been some 340 feet below the point 
of delivery, or un4er a pressure of 
at least ten atm'ospheres. 

The exca'VQii^oii^ ^^eady alluded 
to Bh.0\7 t\i«\» X\i<& sjc^'^'QtS^Hi XKoai^ 
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liave been of large size, as the piers 
of the arches are not less than 5 feet 
9 inches in breadth, while the total 
length of thesyphou must have been 
between four and five miles. The 
question naturally arises — How, and 
of what material, was this syphon 
built? As iron pipes of large di- 
mensions, if of any dimensions at 
all, were not known at that era, we 
can look only to masonry or wood- 
work for the material of such con- 
struction. Possibly a clue has been 
found to the mode of their construc- 
tion by a subsequent discovery, 
near the same locality, of a field, 
supposed to have been the site of 
an ancient parade ground near 
this once walled city of Alatri. 
A complete system of underground 
drainage has been revealed at a 
depth of about 7 feet below the sur- 
face of the field, effected by a well- 
constructed system of pipes made of 
fireclay, each about 18 inches in dia- 
meter. It is possible that such a 
pipe, of larger dimensions, and 
strengthened on its exterior by a 
strong and massive bulwark of ma- 
sonry, may have been the means of 
conveying the water into the city. 
But, however that end might have 
been attained, the work was cer- 
tainly a most wonderful feat of en- 
gineering, considering the condition 
of the mechanic arts at that early 
day. The excavations and dis- 
coveries thus brought to light, and 
so fully confirming the truth of the 
ancient inscription, were conducted 
by order of the present Pope, and 
under the immediate supervision of 
the well-known Italian physicist, 
Father Secchi 

Steamboats of the Western 
States of America. — The average 
life of a fast side-wheel boat is from 
six to eight years. If a ste^joec 
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a^und ''shakes the woodwork to 
pieces." The cylinders of her en- 
gines are placed one on each side of 
the main deck, acting independently, 
so that the wheels can be employed 
in turning the boats, which, with 
their shallow draught and flat bot- 
toms, can be whirled about as if on 
a pivot. The valves, four in num- 
ber for each engine, are ' ' balanced 
puppets," as they are called, and 
are all worked with one hook ; a 
** cut off cam " and hook are always 
provided, but are never employed 
until the boat is fully under way. 
The first signal before lauding is to 
*' shift cams," and all at once the 
loud exhaust of steam released at 
100 or more pounds pressure is 
heard, and felt, too, we may say, 
the roar seeming to shake the whole 
boat. The connecting rods are con- 
structed of light pine wood, they are 
strapped whole length on their edges, 
thestraps terminating in well-finished 
box seats, and the brasses are care- 
fully and neatly fitted. The ap- 
pearance of these rods or beams is 
neither Mumsy nor uusuited to the 
place, the wood bein^ merely a 
means of imparting rigidity, which 
could hardly be attained by a metal 
rod, except with great weight. The 
strains fall mainly on the straps, 
which are through bolted at short 
intervals. It is to be questioned 
whether an exhaustive application 
of the most scientific tests coidd 
devise a connection so exactly suited 
to tlie conditions as those wooden 
beams. The engines are made with 
a long stroke to avoid the excessive 
pressure that must otherwise fall 
upon the bearings — 8, 10 and even 
12 feet stroke are not unusual for 
cylinders 20 inch to 30 inch dia- 
meter. 

The engines are erected on truss 
frames of wood that extend down, 
like kelsons, to the bottom of the 
hull. TL\ie iorw^x^ «iA^ ^^ •^'^ 
cylinders are i^XssrfifeiiL \i«ajt \ft '^^ 
main deck., ^Ve \ixwa» iwaift^\s^^ 
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an anele of 15 or more degrees, to 
suit tne position of the sbaft, and 
the diameter of the wheels. The 
boilers are in all cases plain cylinders, 
with two or more riveted Hues. The 
furnaces are on the outside of the 
boilers, and constructed in a manner 
that is novel and apparently dan- 
gerous. A platform of thin iron 
extends uuder the boilers, which are 
placed side by side, sometimes eight 
in number ; this platform is sup- 
ported on a number of light iron 
struts that extend down to, and are 
fastened to, the deck ; the sides of 
the furnace are but an extension of 
this iron skin, supported by stan- 
chions and braces. The whole is 
lined throughout with brick laid 
with fire-clay. The loss of heat by 
radiation is considerable. The smoke 
is collected in two immense sheet- 
iron smoke boxes, called the * * breech- 
ing," which connects with the fun- 
n^s, always two in nimiber, which 
in some cases extend 80 feet above 
the water. 

Steam blowers (jets) are always 
employed, and the proportion be- 
tween the boilers and the engines 
are such that it is impossible, under 
any conditions, to generate steam 
faster than it is worked off. The 
object of this is, first, to avoid 
weight, and, secondly, to dispense 
with the skill required for managing 
fires in cases where steam can be 
made faster than it is consumed. 
The firemen are expected to urge 
the fires in every way possible, and 
the speed of the steamer is at all times 
directly as the intensity of the fires. 
It may be explained that on the 
Mississipi the firing is performed by 
the crew ; the fire-watch is eight 
hours in twenty-four, one third of 
the hands being always engaged as 
stokers . The pressure on the boilers 
is from 120 lb. to 150 lb. to the 
square inch. — C /. JiichardHf Iron, 
The ' * Jkf acomber ' ' Gun. — 
Tbe main featurea of the JIfacomber 
£iij2 are quicker combuatioa than 



usual, and that, whatever the gun's 
calibre and the weight of its shot, 
the powder charge shall be half the 
weight of the missile. Curtis's No. 
3 fine grain sporting powder is used. 
The largeness of the powder charges 
require a combustiou chamber ex- 
ceeding in diameter the bore of the 
tube or chase of the gun, and re- 
quires a breech of extraordinary 
strength to withstand the strain of 
each discharge. The breech of the 
gun is built up of discs of three 
different kinds of wrought iron in- 
creasing in density from the centre 
to the circumference. These discs 
are *'set" with a powerful steam 
hammer until the strain reaches the 
outside, and this strain is then far 
greater than can be given to the 
powder chamber on the explosion 
of the greatest charge it can be made 
to hold. After the gun has been 
built up in this manner, heavy steel 
rings are forced on over the cham- 
ber at the breech by a powerful 
hydraulic press, the inner surface 
of the rings and the outer surface 
of the gun being accurately engine- 
turned. Thus the metal, commen- 
cing on the inside with the softest 
of tough wrought iron, finishes on 
the outer surface with the best of 
wrought steel. The gun is a breech- 
loader, closed, after being loaded, by 
two and a- half turns of a three- 
thread screw, which forces the fire 
tube into the centre of the charge, 
and surrounds the base of the pow- 
der chamber with the steel blades 
of the gas check, thus preventing 
any escape of gas. 

Street Watering.— E. H. Bailev 
has designed a van which, while hold- 
ing nearly double the quantity of wa- 
ter contained in the (dd cart, requires 
but one horse to draw it. The body 
"' ^he van is an iron tank carried 
I been btur wheels and mounted 
r of delive The distributing ap- 
l at least tefio constructed that the 
r The exca^\.e^^^TS!L\xcliOTeater 
\ I to show tlwi^^^'wa.^ ^^ ^^«^^« 
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tern, and an equal area is covered in 
about one-tbird less time. Where 
the old cart deposits the water in 
pools, the new van spreads it evenly 
over the road, and, as it contains 
nearly double the quantity of water 
carried by the cart, a proportionate 
saving of time in travelling to and 
from the stand-posts is effected. Mr. 
Scott, Chief Surveyor of St. Pancras, 
reports a saving of from £800 to 
£1000 per annum, as against the old 
water-cart. 

Utilisation of Deck-Houses 
for Saving Life in Shipwreck. 
By the Rev. W. R.fJoUey, A.M., 
R.N., (read to the Institute of Naval 
Architects) : — The invention which 
I have to bring before the notice of 
this institution is a design for saving 
life at sea on a lar^ scale, and es- 
pecially under circumstances of 
sudden emergency. 

It will at once be seen that the 
model resembles very closely an or- 
dinary deck-house ; but, instead of 
being built permanently on to the 
vessel, it is an independent struc- 
ture, capable of being readily dis- 
connected. With respect to the 
material of construction, I do not 
limit myself to the use of wood or 
iron ; the saloon should be put to- 
gether as strongly as possible, com- 
patibly with lightness of weight. I 
submit that the composite principle 
would be the best — the continuous 
iron framework Of J iron imparting 
great strength, with little space, and 
the wooden planking bein^ free from 
objections to iron sheathmg, inas- 
much as it could be easily repaired 
at sea, and would not radiate intense 
heat under the influence of a warm 
sun. Within the saloon, along its 
fore - and - aft sides, are compart- 
ments, each measuring 6 by 2 cubic 
feet, which receive closely-titted gal- 
vanised iron cisterns ; these cisterns 
can be utilised according to circum- 
stances, either for water, or as air 
tasks, orproviaion lockers, and on 
the top of the compartment can be 



fitted couches or beds. The model, 
on a rough scale of j-inch to the 
foot, would represent a saloon 30 
feet long by 18 feet beam on the 
top, and 6 feet high on the inside. 
The saloon, while attached to the 
vessel, answers any of the purposes 
of accommodation which arc to be 
found in the ordinary deck-bouse or 
cabin : but, in addition to this, there 
are within it hidden resources, cap- 
able of converting it, when afloat, 
into a perfectly navigable vesseL 
Under the table are lashed and 
stowed the spars and sails ; the ends 
of the table unship from the top of 
the wells, and can be let down 
through the bottom of the saloon to 
form centreboards ; and underneath 
the sideboard there is a rudder, 
which can also be let down into 
position. The wells are capped with 
canvas bags, to prevent the overflow 
of water, when the fluid level out- 
side the saloon is higher than that 
on the top of the wells. 

It will be observed that the fore- 
and-aft sides of the saloon slope in- 
wardly — in one model from the top, 
in the other from the bottom— this 
slope is intended primarily to pro- 
vide a lifting power to facilitate the 
floating of the saloon. In the one 
case, it is obvious that this lifting 
power is obtained directly from the 
lorm of the structure — in the other 
it is supplied by means of inverted 
lifeboats, which are rigidly secured 
to the saloon's sides. Each model 
has its advantages. The impending 
sides afford greater accommodation 
within, a capacious poop-deck with- 
out, a passage around the saloon for 
working the ship, and better con- 
ditions of stability when the saloon 
is afloat. The receding sides are 
favourable to greater strength of con- 
struction; they offer but little re- 
sistance to the force of a sea while 
the saloon is on the vessel's deck.^ 
and they \>nix^ ^^«^ \\\^ \iwa^A Ss^ 
the event oi a >?^%^^ ««^Kvsi%. 
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ment is not designed to be used by 
itself, but in connection with other 
locks. It is placed on the inside of 
any yault or safe door already in use, 
without making a hole through the 
same, or disturbing the other locks 
or bolt work, a vacant space of 10 
inches wide by G iaches, aud 1^ inches 
in height l>eiug all that is required 
for its attachments. 

It is evident that this attachment 
is proof against pick-locks, as, even 
if tne locks shoula be picked, punched, 
or blown off by explosive compounds, 
the attachmeut, which is distinct 
and independent of the lock, still 
remains and keeps the bolts of the 
door secure until the hour for opening 
arrives. 

The manufacturers are Messrs. 
Sargent aud (vreenleaf, of Rochester, 
New York State. A catch controls 
the combiuation. Two wheels ac- 
tuate it at the proper time, being 
numbered from up to 48, in two-hour 
divisions. Indexes at the top of 
these wheels cuide the setting, wliich 
consists simply in placing them so 
that the number of hours which shall 
elapse from the time of closing the 
safe to its openiug shall be indicated 
by the fi^ires under the pointers. 
In one of the arms of each of these 
wheels is fixed a pin, which, at the 
proj[)er time, engages a tappet arm 
which projects horizontally from the 
pivoted catch. 

In one of Dickens's Christmas Sto- 
ries much is made to depend on the 
action of a chronometer lock. Locks 
of this kind have been placed on the 
safe of the First National Gold Bank, 
and similar attachments have been 
placed on the safes of the Stockton 
Savings and Loan Societies Bank, 
and the San Joaquin Valley Bank, 
at Stockton, in the United States. 
At the time of closing the bank the 
movements are set to open or release 
the bolt at a given hour. The time 
of opening can be regulated from 
one to forty-eight hours. The clock- 
wark fa made double, so that in case 



one chronometer should by any acci- 
I dent stop, the other will remove the 
fasteninff of the bolt which Becures 
I the whole. — Iron, 
I Brick-making Machine. — W. 
. Stubbs, of Rickerscote, near Stafford, 
has in operation a brick-making ma- 
chine of his own invention which 
compresses 1500 bricks per hour, 
but which is capable of producing, if 
required, a much greater quantity. 
On a revolving horizontal table are 
fixed six dies for compressing the 
clay. On one side of the table 
stands a man who fills each die with 
clay, and a man on the other side 
removes the clay after it has been 
compressed. Each die is fitted with 
a hinged lid and a sliding bottom, 
and as the table revolves the die 
passes under a fixed plate which 
compresses the clay. The clay is 
delivered in a column down an in- 
cline from the pug-mill, and is cut 
into blocks of the required size by a 
very simple apparatus worked by a 
man who tills the dies. — Iron, 

Paper-Hanging Machine. — 
By H. Miner. A box is made of 
tin, sufficiently long to receive a roll 
of paper, and of a depth and breadth 
sufficient to contain the paste roller 
and the desired quantity of paste, 
the case being nearly square. The 
paste roller revolves on pivots in the 
ends of the case. The paper, which 
is dropped into the case, rests on an 
inclined hinged flap, and bears on 
the paste roller. Before the paper 
is placed in the case a metal rod is 
inserted in the centre to give the 
paper additional weight to keep it 
steady and in place. An adjustable 
head bears against the end of the 
roll of paper to prevent longitudinal 
motion. The paste roller revolves 
in the paste, the friction against the 
paper being sufficient to cause it to 
revolve when the paper is drawn out. 
A pressure roller, which may be 
covered with felt, receives the face 
side of the ^a^r. The paper is 
placed in t\ie c^tae, wA \\& «aftu ^^ 



MECHANICS. 



79 



hooked into the bent. In hanging, 
the machine is raised to near the 
ceiling by means of a handle, and 
press^ against the walL The paper 
releases itself from the books, and, 
as the machine is brought down, the 
roUer presses the paper to the walL 
The machine is used for papering 
overhead, and for putting on strips 
of bordering, in a similar manner. 

Ricochetting Shell. — It has 
been found necessary, in order to 
obtain long range or high initial ve- 
locity of projection, to adopt a form 
of shot of a cylindrical shape. This 
elongated projectile has almost uni- 
versally superseded the spherical 
shot. There is, however, one pecu- 
liar property of the spherical shot 
that is sadly regretted as being lost 
by the use of the cylindrical shot. 
This is the power of ricochetting — a 
most deadly form of fire to massed 
troops. 

Ahout two years ago a Russian 
officer invented a novel shot, w^hich 
combined the deadly power of both 
rifled and smooth-bore shot and 
shell. It has both the range and 
piercing effect of a rifled cylindrical 
shot, the capability of being fired 
either as a time or percussion shell, 
and further combinmg with this the 
effect of ricochetting spherical shot. 

This new projectile he has named 
the "Sczaroch." It is an elon- 
gated shot, of which the head, in- 
stead of being hemispherical or coni- 
cal, is an almost complete sphere. 
This spherical head is attached to 
the cylindrical body by a compara- 
tively frail attachment. The cylin- 
der is fitted as in ordinary shot with 
studs, or with a lead envelope, in 
order to ^ve it a long range and 
good piercmg effect. At the moment 
of firing, the shot leaves the cannon 
as an ordinary cylindrical projectile, 
but if fired as a shell the cylindrical 
portion only is blown into fra^ents 
at percussion or at the intended time, 
the spherical head being discon- 
nectea intact, continues its course 



as a ricochetting shot, many hun- 
dreds of yards further. 

Abolition of the Broad 
Gauge. — At tbe end of June, 1874, 
the Great Western Railway Company 
converted the whole of its lines from 
the broad to the narrow gauge. 

For some days previous to com- 
mencement of the work, the broad 
gauge stock was gradually worked 
off" the line, and on Thursday even- 
ing, June 18, each station-master 
hacl to give a certificate that his 
station and district was clear of 
I broad gauee rolling stock, the last 
I trains of which arrived at the Chip- 
penham end of the line about mia- 
j night, and were sent to appointed 
I depdts. Immediately afterwards the 
line was handed over to the enei- 
neers, who were entrusted with the 
supervisiou of the work between • 
Chippenham and Weymouth, Bath- 
ampton and Weymouth, and various 
branches in connection, the largest 
of which was that from Witham to 
Wells. About 2000 men were en- 
gaged on the work, the company 
having concentrated a number of 
men on various sections of the work. 
Each man received Is. Sd. per day 
for rations, and the company found 
oatmeal and good water for making 
a wholesome and strengthening be- 
verage. Sheds were also erected 
where sleeping accommodation was 
scanty, and the men worked seven- 
teen or eighteen out of each twenty- 
four hours, their energy and steadi- 
ness being remarkable. 

Only one rail on each line was 
moved ; but for some weeks past 
the men had been engaged in clearing 
out the ballast to facilitate the shift- 
ing of the wood and ironwork, and 
also in partially sawing off the ** tran- 
soms." Where the rails were laid 
on "chairs" and "sleepers," addi- 
tional chairs have been placed, so 
that the rails had to be simply 
moved from the oIOl "to tVkft \i<»« %^ 
of aleepera anOi ft^cvsit^^. Asi ^:s^^i^ 
where the xaWa v?«t^ iaft\«afc^\ft\^^- 



80 



THE YEAE-BOOX OP PACTS. 



gitudinal timben, the partially sawn 
transoms were completely severed, 
and the rail and baulk pushed into 
the proper gause and fastened. The 
men wore nunibers, and worked in 
small parties, and the conversion was 
effected witli surjirisiug rapidity. 
Where double lines existeil, as was 
the case over a material x)ortion of 
the distance, the work was, of course, 
doubled. The greatest possible pre- 
cautions were taken during the few 
days previous to the commencement 
of the Work in order to prevent acci- 
dents. 

Tramway Kolling Stock, and 
Steam in connection there- 
with. — Mr. C. C. Cramp, at the 
Society of Engineers last year, re- 
viewea the leading historical events 
connected with the use of steam on 
common roads and on tramways. 
The idea of steam-jiropelled carriages 
originated ^dth Dr. Kobinson, of 
Glasgow ; but M. Ou^ot was the 
first to put the idea into practice, 
which he did in 1770, by construct- 
ing a steam-moved carriage for the 
conveyance of artillery. In 1787 
William Symington constructed a 
model steam carriage, and after- 
wards proceeded to carry out his 
system in practice, but did not suc- 
ceed. Messrs. Trevithick and Vivian, 
however, were more successful ; they 
constructed a steam carriage whicn 
ran for some time in London at the 
rate of nine miles an hour. Gurney 
ran a steam coach for a long time 
at Bath, at a speed of about twenty 
miles an hour. In 1829, Sir James 
Anderson and Mr. James ran a steam 
carriage with success for a time. Mr. 
Walter Hancock was the next to give 
effect to the idea of steam carriages 
on common roads, and he, in 1831, 
ran a steam coach, the '* Infant," re- 
gularly between Stratford and Lon- 
don, with passengers. This coach 
used also to run to Brighton, and 
Mr. Hancock built several other 
steam coaches upon the same plan, 
wi'tli Bucc&uu Mr, Hancock appears 



to have doUe more than any other 
inventor to demonstrate the practi- 
cability of steam locomotion upon 
our highways, for in 1836 he put all 
his st^un carriages on the Padding- 
ton Road, and ran them daily for 
about six months. The late Mr. 
Grantham brought out the most re« 
cent example of a steam-power tram- 
car in England, and which has been 
the subject of very recent experi- 
ment with the view of its introdnc- 
tion upon our metropolitan tram- 
ways. It is most important that, as 
far as possible, the weight of the 
cars should be reduced. Again, in 
the present form of car there is an 
objectionable sagging of the ends of 
the car, due to the useless weight of 
end platforms and steps ; the abnor- 
mally small wheel base compared 
with the excessive length of car; 
the under framing being morticed 
and pierced with bolt holes, espe- 
cially over the axles, the appHcation 
of the brake from the extreme end 
of car, and to one side of wheel 
only. Further, a bulging out of the 
sides of the car, due to the great 
length of compartment, coupled with 
unscientific trussing. The renewal 
of dash irons and steps also form no 
small item of expense. Among the au- 
thor's patents is one for an improved 
passenger carriage. To carry the same 
number of passengers as in the ordi- 
nary car it may be at least six feet 
shorter, whilst the ends being 
rounded enable curves of short radius 
to be traversed without the over- 
hanging of the car, each compart- 
ment is constructed so, with respect 
to the axles, that the load is per- 
fectly distributed, whilst the wheel 
base is the smallest possible with 
equilibrium in the load. Passengers 
have a ready access to the seats ; 
bulging is averted by a perfectly 
solid framing; the driver's seat is 
elevated, and made so as to fold into 
small compass when not in use : one 
. is fixed at es^b. end of the carnage ; 
i the poaiUon. \& «.\x&\l «a \a ^^qt^n^ 
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most effectual power of the driver 
over the horses, as also a better 
** look out" for inteuded passengers 
than with the platform cars. Access 
to the roof of the carriage is obtained 
by means of a staircase rising from 
the central platform with which the 
carriage is framed. There may be 
affixed to one or more carriages on 
the route a pair of double ploughs 
or rail-clearers, for the purpose of 
clearing from out the grooves dirt, 
grit, snow, &c., which not only in- 
crease the traction, but assist in 
grinding away the flanges or tires of 
the wheels. The ploughs are thrown 
out of gear by simply reversing the 
direction of the carriage, while uni- 
formity of action is ensured by at- 
taching the carrier frame to the 
axle boxes, the only portion, save 
the axles, not subject to vertical 
variable motion. 

Competition of Stoves. — The 
late Sir William Bodkin wrote to 
the secretary of the Society of Arts 
that a gentleman, who did not wish 
to have his name disclosed, volun- 
teered to give the sum of £500 with 
a view to encourage the development 
of improved means for the economic 
use of fuel in private dwellings. The 
Society of Arts accepted the offer, a 
committee was formed, and notice 
given of the conditions under which 
the competition would take place. 
There were 204 stoves sent in for 
competition, and after careful consi- 
deration and some correspondence 
with the exhibitors, 107 were re- 
tained for the purpose of being 
tested. The duty of personally con- 
ducting the experimental testing, 
under the superintendence of the 
oommittee, was placed in the hands 
of Mr. Davies, a gentleman who had 
been a student, exhibitioner, and, 
prizeman at the Royal School of 
Mines. The operation of testing 
extended over many months, and 
the results had then to be arranged 
in a oany ement form to enable the 
comadttee to inBtitnte a proper com- 



paxison, and to arrive at a judgment. 
This has uecessarily^ occupied consi- 
derable additional time, and has un- 
avoidably delayed the final decision. 
Whilst the council recognise the 
labour and expense which the va- 
rious competitors have incurred in 
bringing the contrivances under 
trial, they consider it their duty to 
point out that the society has been 
involved in very considerable outlay 
in providing special rooms and ap- 
pliances for tne purpose of these 
trials, and in the actual carrying out 
of the tests. A careful considera- 
tion of tbe returns and facts, the 
council say, has forced upon them 
the conclusiou, which they have ar- 
rived at with very considerable re- 
gret, that while giving full credit to 
the invention and efforts of the com- 
petitors, for the care and labour 
which they have bestowed upon their 
contrivances, the council neverthe- 
less are unable to award any prize. 

Cork Harbour. — The comple- 
tion of Cork Harbour as a haven of 
refuge is rapidly being carried into 
execution. When entirely finished 
this will be one of the securest har- 
bours in the world, both to run into 
in hard weather and as a position of 
safety during time of war for vessels 
of either service. Besides the re- 
moval of Daunt's Rock, Forts Cam- 
den and Carlisle, on either flank of 
the entrance to Cork Harbour, and 
that on Spike Island, in the centre 
of the haven, are being equipped 
with the 25-ton, 18-ton, and 12J^-ton 
guns. In addition to these Spike 
Island will mount two or more of 
the .35-ton guns, or "Woolwich 
infants." 

Frameless Ship. — Nehemiah 
Gibson is building this vessel at 
Boston, United States. The vessel 
is 122 feet 6 inches long on the keel, 
138 feet on deck, has 32 feet 6 inches 
breadth of beam, and 12 feet 2 inchca 
depth o! hold, m\X\ WciOtkft^ ^'Si^TvsaRk 
at half-ftooT. ^Yi^'^wa \Viii^^ ^"aajr^ 
bow, mth T8bkm^ «\»m, wi \i::^tn5^ 
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sienipott, uid a full, roonded body, 
indicatiDff large capacity and buoy- 
ancy. Her keel is of liard pine, 12 
bv 14 inches ; she has three depths 
ox midship keelson, each 12 inches 
square, and assistant keelsons of 10 
by 12 inches. From the keel to the 
deck she is built of single Ion of 
spruce, each 12 inches souare, placed 
one upon another, and bolted together 
eyery six inches, the bolts one inch 
in cUameter, and three feet long. 
The garboards are bolted alternate^ 
through the keel and each other. 
On the flat of tlie floor she has 
timbers of 7 by 12 inches, bolted at 
the bottom and ceiled with three- 
inch plank, and these are the only 
timbers in her. She is 12 inches 
thick throughout, and her iron 
fastening is the only substitute for 
timbers. Her stem, apron, cut- 
water, stern-post, and rudder-post 
are of oak. The main transom is 
also oak, 18 inches square, and at it 
the ends of her af ter- bodv terminate. 
They are not, as in other vessels, 
mortised into the stem-post. This 

gives her a very clean run. The 
ead-wood, which forms the centre 
of the run, ia scarphed tothe keelsons. 
The first piece extends 14 feet in- 
board, the second 8 feet, the third 5 
feet, and the fourth 4 feet ; thus the 
stern-post is backed by about 12 feet 
of solid timber, bolted in every 
direction. The rudder is of a novel 
construction, securely braced and 
hung. The ends have pointers 
backed by hooks. The beams are 
14 inches square, the carlines 8 inches 
by 10 inches, and the deck plank is 
31 inches. The beams are let into 
the hull, and are also strongly 
secured with hackmetack hanging, 
and lodging knees, bolted every 6 
inches. The hanging knees are sided 
7 inches, have 4^ feet bodies, and 2^ 
feet arms ; and the stanchions are 6 
inches by 14 inches ; clasped and 
Ifolted with iron above and below. 
Her bulwarks are about 3 feet high, 
Jbtiilt solid. She will have a trunk 



cabin, low enough above the deck to 

g've scope for working the mizzen 
>om, and the accommodations for 
the crew will be forward. She will 
have three masts, fore-and-aft rigged, 
and 81 feet, 82 feet, and 83 feet ^g ; 
the bowsprit will be 20 feet out- 
board, the jibboom 16 feet outside 
the cap, and the other spars in pro- 
portion. Mr. Gibson says that 
twenty-six tons of iron have been. 
used m her construction, but forty 
per cent, less timber than in any 
other vessel of her capacity, with a 
corresponding reduction in labour, 
and that, having no frames, she can- 
not decay, and if springing a leak it 
can be stopped from the inside. As 
she ia an experiment, he has built her 
of cheap materials, but notwith- 
standing this, he considers her much 
stronger, and believes will prove 
more durable than if she had been 
built in the usual style, with frames, 

Elanking, and ceiling. She will be 
lunched shortly. Mr. Gibson has 
also the timber m the yard to build 
a vessel of 140 tons in the same style 
for the Cape Ann Granite Company. 
She will be 12 inches thick, 95 feet 
long, 27 feet wide, and 6 feet deep. 

W ood-Sawing by Hot Wire. 
— in this invention the wire receives 
the same reciprocating motion which 
is commonly given to the saw, and 
thus burns its way through the 
wood. It is practicable, according 
to the inventor, not only to cut logs 
into planks or heavier forms of 
lumber by this means, but also to 
give curvature to the cut, and to 
produce fantastic forms of every de- 
scription, since the saw, being wiili- 
out breadth, adapts itself to such 
purposes better even than the band 
or ribbon saw. Inasmuch as the 
wire burns its way instead of cuttings 
it leaves the surface of the wood 
charred ; but this is an effect entirely 
superficial, and occasions no injury to 
the material. — /row. 
The Caatalia.— The launch of 
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pany's first twin ship the CcuttcUia 
from the dockyard of the Thames 
Ironworks and Shipbuilding Com- 
pany, at Blackwall, is an event of 
unusual interest. The steamer is 
290 feet long, and consists of two 
half-hulls, divided lengthways, each 
17 feet beam, built 26 feet apart, and 
joined by strong girders, which form 
the framew^k of a superstructure 
183 feet long and 60 feet wide, ex- 
tending to the outside of either hull, 
and affording ample space for saloons 
and other accommodation. The 
enffines are of 260 horse-power nomi- 
nal collective, and have been 
placed one in each hull, the paddles 
working in the intermediate space 
between them. Both ends of the 
steamer are alike and fitted with 
double rudders, so that the necessity 
of turning in harbour is entirely ob- 
viated. The main object, however, 
of Captain Dicey, the desi^er and 
patentee of this twin ship, has been 
to prevent the rolling motion, which 
is the principal*cause of sea-sick- 
nesa. As it is a matter of notoriety 
that native vessels in Southern India 
and eUewhere, which are constructed 
upon a somewhat similar principle, 
with an outrigger consisting of a 
cigar-shaped log fixed parallel to 
their side, at a distance of about 20 
feet, are exceedingly steady, it is 
expected that this steamer will 
lealise this object to a great- degree. 
— Iron, 

A Steam-power Punkah. — 
Ponkahs, as most of our readers 
know, are large fans suspended in 
the living rooms in India in the hot 
seaaon^ and kept going by hand 
power. In the hospit^ punkahs 
are of obvious advantage. The pun- 
}^»hm in the General Hospital at 
Madras were formerly " pulled " by 
two sets of twelve men each, who 
i^ieved each other day and night. 
They are described as a low class of 
men, feeble, dirty, lazy, and indiffer- 
ently honest liable to go to sleep in 
ike jaj(g^t when their services are 



most required, and, as might be ex- 
pected, very irregular in their action. 
The expense, both in public and pri- 
vate establishments, is, besides, con- 
siderable, seven and eight rupees heinfi 
paid for pulling a single bed punkah 
in a private house for eight hours a 
night. Now, however, by means of 
an invention of Mr. Peter Orr's, 
Madras, steam power has been uti- 
lized for this purpose, and by means 
of well-made, but simple, machinery 
the whole of the punkahs in the 
hospital are pulled by a steel wire 
Udc 556 yards long. One hundred 
punkahs are pulled, the total area of 
which amounts to 2050 feet ; all 
pulled as* one pendulum, giving 
a swing of 7 or 8 feet smoothly, 
steadily, and without noise of any 
kind. The long swing and uniform, 
continuous motion produced by the 
machinery, change the air without 
occasioning a draught, and the dirty 
coolies, sordid and half naked, are 
got well rid of. The superiority of 
the new to the old method in the 
public hospitals is amply testified to 
by a large number of medical and 
military officials. — Iron, 

Water Shell. — Various experi- 
ments have been made by the com- 
mittee on explosives, with a view of 
ascertaining the practical effect of 
Professor Abel's plan for the bursting 
of common shells filled with water, 
by means of a detonator, consisting 
of dry compressed gun-cotton en- 
veloping a small cap of fulminate of 
mercury. Some months ago the 
practicability of exploding 16- 
pounder common shells in this 
mauner was satisfactorily estab- 
lished, and the result of such an 
arrangement was the bursting of 
such a shell into 300 fragments, 
whereas only about thirty pieces 
were produced by the explosion of 
an ordinary bursting charge of gun- 
powder. The effect of such an ex- 
plosion among tcoo^^ \m \Xi^ ^^S^^ 
could not \)e o\.\kS£V\a^ \Xi».\i ^aA« 
astroua iu t^ie «aL\itenvft. \a.\^ 
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I'ia4 to 2041 kilogrammes, while 
the sixth bore a stram 1*701 without 
breakinff. The result is curious, the 
lowest breaking point being iden- 
tical in the two cases, while the 
highest occurred when cold was 
applied. Comparing the totals the 
averages are as follow : — ^At ordi- 
nary temperature, 1 '631 ; at — 1 1 
deg. 11 miu., I'SOl kilogrammes. 
M. Joule IibA previously tried the 
elasticity of all the needles, and 
could iind no difference between 
them. 

li. It having been stated that the 
violent action to which a railway- 
wheel tire is exposed resembled an 
active power rather than mere pres- 
sure ; and, further, that cast iron 
was supposed to be more affected 
by cold than wrought iron or steel, 
M. Joule made an experiment of a 
different kind. He procured a 
number of cast iron nails, l|-inch 
long, and about J -inch diameter in 
the middle, and having selected 
those of which the weights were as 
nearly as possible the same, he ar- 
ranged each nail in such a way that 
a cuttiug-hammer, weighing 5^ lb., 
fell from a fixed height on the 
middle of the nail, which was sup- 
ported at each end. In order that the 
test should be as sure as possible, 
the nails were taken at hazard, and 
the trials with the cold nails alter- 
nated with those at the ordinary 
temperature. The nails were chilled 
by being plunged in a freezing mix- 
ture, and were struck with the 
hammer within five seconds of being 
taken out. Twelve series of these 
nails were experimented on, each 
series comprising sixteen nails 
those which were not broken being 
added to the following lot. The 
results were as follows ; — ** Three 
series were tned at the ordinary 
temperature, being + 2 deg. 22 min. 
C, the cold being increased from — 
7^ (fe£^. 22 miiL to -- 16 deg. 67 
Jtun,, and the fall of the cutting bit 
from twenty to thirty inches, and 



only one of the cold nails broken. 
In the fourth case the temperatures 
being the same, but the fall in- 
crearod to thiiiy-five inches, two 
cold and one of the other nails were 
broken. In the fifth experiment, 
the fall being increased to 39^ 
inches, one of each of the eight nails 
was broken. In the sixth, the cold 
was increased to 17 deg. 78 min., 
with the same ordinary temperature, 
and the same fall of the cutter, and 
one of each eight again broken. In 
the seventh, tne fSl was raised to 
nearly forty inches, when only one 
of the cold nails was broken. In 
the next two experiments, the ordi- 
nary temperature was + 4 deg. 40 
min., and artificial cold, 16 deg. 
67 min. ; when, with a fall of fifty- 
nine inches, two cold and one other 
nails were broken ; and, with a fall 
of seventy-five inches, three of each. 
Ten of the same nails were then 
tried at the same temperatures, with 
a fall of eighty-five inches, when two 
cold and one other nails were 
broken. The six remaining nails 
were then tried, three at the tempe- 
rature of + 4 deg. 44 min., and three 
at 16 deg. 11 min., with a fall of 
ninety-eight inches, two only of the 
cold nails and three of the others 
being broken. Finally, an experi- 
ment was tried with fresh nails, 
twelve of which had been kept for 
four hours, at a temperature of — 
16 deg. 11 min., the ordinary tem- 
perature being + 5 deg., and the 
!all seventy inches, the result being 
the breakage of seven of the frozen 
and eight of the other nails broken. 
Total broken — ^twenty-two of the 
frozen nails and nineteen of the 
others. 

Taking the whole of the above 
experiments into consideration, M. 
Joule arrives at the conclusion that 
frost or lowering of temperature does 
not render cast iron, wrought iron, 
or steel more liable to break, and 
that t\ie acc\dLeu\A ^\l\c&i VikMg^n on 
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the companies in not snbinitting 
their wheels, axles, and all the 
other parts of their rolling-stock, to 
practical and sufficient test before 
using them in the service of the 
line. — Iron, 

The Employment of Dyna- 
mite in Laiid Clearing.— A num- 
ber of experiments with this object 
were recently performed on the 
Calder estate of Sir W. Stirling 
Maxwell. The operator, Mr. Downie, 
turned his attention to the root 
stumps of a number of trees that 
had recently been cut down. By 
means of an au^er, a hole about one 
and a quarter inches diameter was 
bored vertically to a depth of twelve 
or fifteen inches in one of the stumps, 
and when it was found to be quite 
through the wood -of the stump, it 
was continued by means of a pmch 
to a depth of fuUy two feet. Two 
or three cartridges were put into 
the bore-hole and firmly driven 
home by means of a wooden ranmier. 
Then a small cartridge, called a 
"primer," prepared with a cap- 
tipped fuse, was dropped in and 
rammed home and the hole was 
tamped or stemmed by filling it to 
the top with water, care having in 
this case been taken to put a luting 
of day round the junction of the 
ci^ with the fuse. The latter was 
fii^d, the observers betook them- 
selves to a respectful distance, and 
in a brief space of time a great up- 
heaval occurred. The noise of the 
explosion, however, was in a great 
measure smothered. When the 
members of the party returned to 
the spot, they found the stump to 
be rent in a most extraordinary 
manner; but the general opinion 
was that the bore-hole had been 
made so deep that the energy of the 
explosion had spent itself too much 
upon the subsoil and too little upon 
the wood. The stump next ope- 
rated upon was bored to a less 
deptl^ suid the result of the blasting 
WMa more effective. In 



either case a few strokes with aa 
axe, by way of severing the prin- 
cipal root members, would be quite 
siZfficient to leave the woody masses 
in such a condition that they could 
easily be dragged out and lifted 
! away. It was suggested that the 
, operation of piercing with an au^r 
' should be dispensed i^ith in blasting 
, the next root stump, so as to do the 
' work with as great economy of time 
as possible. In this instance, there- 
, fore, the pinch was brought into 
- requisition instead of the auger, and 
by means of it a hole was driven 
horizontidly inwards between two 
: of the principal root-members to 
' about the centre of the stump. The 
I hole was charged and fired in the 
I usual way, the result being a much 
' greater amount of eruptive and dis- 
j ruptive action, with a smaller ex- 
penditure of tune and labour. One 
or two other root-stumps of large 
size were blasted in the same way, 
and it was clearly demonstrated that, 
under certain circumstances, dyna- 
mite could be employed to more 
advsmtage immediately underneath 
rather than in the mass of material 
to be operated on. 

The next experiments were with 
boulder stones, all of which were of 
very hard, tough, and compact 
whinstone. The first boulder that 
was tried was out in "the open." 
One small cartridge, properly pre- 
pared, was laid on an inclined face 
of the stone, then covered loosely 
with a sod, and fired. No rupture 
resulting from the shot, another was 
resorted to, a shallow croove on 
another part of the boulder being 
selected for laying on the charge. 
The latter was loosely covered, as 
before, and fired, and such persons 
as had not seen a similar experi- 
ment previously were greatly sur- 
prised at the destructive effect of 
the explosion, when the small amount 
of the charge ^aa cotmsAcn^, \n^- 
ther witii tYie iact >>^«Ai Tio\sow»^^ 
was driven into \Aie>aws\^«- '^^^s^ 
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two large boulders were next at- 
tacked in an adjoining field that was 
being drained, the stones having 
been met with in digging the drains. 
The first of them was embedded in 
tolerably firm ground, and on being 
fi.red in situ, without any bore-hole, 
was almost crumbled in dust. Owing 
to the fact that the other boulder was 
embedded in a deposit of sand, the 
small charce of dynamite used at 
first seemed to have spent itself in 
burying it to a much greater depth 
in the sand ; but on employing a 
somewhat larger charge, besides 
being buried still deeper m the sand, 
the boulder was so thoroughly 
broken that it might well have been 
used for road me^L — Iran. 

Coal-cutting by Machinery. 
— ^W. H. J. Fraser, of the Bridge- 
water Trust, recently read a paper to 
the Manchester Geological Society 
in which he said, that until the year 
1800 no inventions, having for their 
object the ecouomisation of labour in 
the getting of coal could be considered 
to have any practical value. The 
mechanical problems to be solved in 
machinery of this description were 
first to construct a machine which 
would out a groove beneath the coal 
three feet in depth ; secondly, that 
the machine should be so compact in 
height and area that it could be 
adjusted handily in the place where 
it had to work ; thirdly, that the 
weight of the machine should be 
such that it could be rapidly moved 
from place to place, and yet so 
strongly constructed as to bear the 
strain of ordinary casualties incident 
to its work in the mine ; fourthly, 
that its progressive movement, when 
at work, snould be automatic, or 
very easily effected if done by hand 
gear; fifthly, that the machine 
should not require more than two or 
three attendants ; sixthly, that it 
was desirable to Have the machines 
adapted to cut in other than a hori- 
zoDtal plane, and at varioiia heights 
f/vja the door; and lastly, to employ 



a motive power in driving the ma- 
chine, which could be us^ in any 
part of the mine. These require- 
ments might all be fulfilled; but 
unless there was economy in working, 
inventors could not hope to see the 
machines brought into practical use. 
Coal-cutting appliances may be 
grouped by their cutting tools, by 
the construction of the engines which 
worked them, by their ^aptability 
to various kinds of work, by the 
motive power, and by many subor- 
dinate but most important details of 
arrangement ; but as yet the cutting 
implements offered the broadest and 
most characteristic basis of classifi- 
cation. So far as his observations 
had gone, the actuating of a pick 
mechanically, in as much as possible 
the style wielded by the hewer had 
engaged by far the most attention ; 
but this was a very fallacious direc- 
tion for invention to take, for uni- 
formity, or diversity within a certain 
narrow range, was of the essence of 
mechanical action. Mr. Fraser then 
proceeded to describe the principal 
invention which had been brought 
out in coal- cutting machinery, and 
touched upon coal-breakers and air 
machines, adding, that the prosress 
of mechanical c^-getting had been 
retarded by the absence of power in 
the mine suited to. actuate the 
machinery. Seven or eight years aco 
he had stated that there would be 
no coal-cutting by machinery until 
it was deemed worth while to ]^ut 
up air-engines ; and after noticmg 
the progress which had been made in 
air-compressing machines, specially 
adapted for working coal-cutting 
machinery, Mr. Fraser concluded by 
stating that the mechanical appli- 
ances to which he had referred were 
calculated more to relieve than to 
supersede hand labour. There was 
no likelihood of their effecting any 
sudden revolution in the getting of 
coal, for it would take lone to secure 
con^dence in. VXieAx \\&^ axi.d establish 
tlieii clainx on. ^^lOTioimfi ^^>a;!&i^\ 
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but, coupled with the iii1ax>duction 
of air-engines, he looked forward to 
a vast deyelopment of mechanical 
applications in the getting of coal. 

Thos. Knowles, M.P., said : — 
There was no doubt that the ma- 
chines did tbere work very well, but 
the question was did they do it more 
economically than hand labour. If 
the machine required as many people 
to apply it as could absolutely do the 
work without it, there was not much 
to be gained. After the machine 
had cut the coal, it required some 
one to get it down, some one to take 
it away, and the roads required re- 
levelling and relaying before the 
machine could be applied again. 
Taking the work in getting the coal 
from the face to the pit bank by 
machinery or hand labour, the ques- 
tion was which was the most econo- 
mical. However satisfactory the 
machine work might be, it was 
purely a question of pounds, shillings, 
and pence. 

Railway Projects in the East. 
— At a meeting of the Societ§ de 
Geographic lately, a letter was read 
from M. de Lesseps, stating that his 
son, M. Victor de Lesseps, and Mr. 
Stuart, an English engineer, had 
returned, after ten months' explora- 
tion on the frontiers of Afghanistan 
and among the Himalayas. Their 
observations and unpublished geo- 
graphical works placed at their dis- 
posal by the Indian Government 
gave a choice of three routes for 
railway communication between 
India and Russian-Asia: — 1. From 
Peshawur to Caboul, Balkh, Samar- 
kand, Tashkend, Fort Orsk, and 
Orenbourg. 2. From Peshawur by 
the valley of the river Caboid, Chitral, 
the Pamir table-land, Le Bassin de 
la Yarkand river, the towns of 
Yarkand, Kashgar, Kokand, Tash- 
kend, Ekaterinebourg or Orenbourg. 
3. From Lahore, to the course of the 
. Seloum, the river Nedridge, Shyok, 
Karakor&mzi, the rivers of Yarkand, 
KoBbgar, the towns or Kokand, 



Tashkend, valley of the Jexartes, 
and Ekaterinebourg, or Orenbourg. 
The first and second of these, 
though practicable from an engineer- 
ing point of view, seem excluded on 
other grounds ; fanaticism and civil 
wars prevailing in the territory to be 
traversed* up to the Russian posses- 
sions, would even preclude surveys 
from being made, and both Russia 
and England would be hostile to any 
project involving their intervention 
in the affairs of Afghanistan. As 
for the third route, which alone 
seemed feasable to the explorers, the 
crossing the Himalaya and Cash- 
mere chains would be a serious 
undertaking; but the explorers 
found that by following the valley of 
the Seloum and ascending to Srina- 
gur, the capital of Cashmere, great 
heights might be reached by gradual 
slopes, as was stated before their 
departure by the late Monseigneur 
Elie de Beaumont, whose state- 
ment that the rock to be cut in 
case of a tunnel between one valley 
and another would be softer than in 
European mountains had also been 
confirmed. The greater length of 
the line would be compensated by ^ 
security to life ; for, whereas no 
traveller could go from Peshawur to 
Tashkend by Afghanistan without 
danger, a journey between Lahore 
and Yarkand offered no serious 
perils. The explorers met Mr. 
Russell in the Himalayas with 600 
mules ladeu with English goods, 
while merchandise from Yarkand is 
now sold in London. Cashmere, 
moreover, is under a tributary of 
the Indian Government. Eastern 
Turkestan or Kashgar is governed 
by an intelligent young sovereign, 
Yakoob Beg, who had just concluded 
a liberal treaty with England. His 
capital, Yarkand, with 300,000 
inhabitants, would become the junc- 
tion between the Anglo-Indian and 
the Central kmvi \\\i^'i^, ^& ^Sisft 
the starting i^\\i\. ol ^ ^^'^\»\s»a 
to Cliina. ^hfVi^^xi l£Ai^«vA^ v!^^«^ 
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M. Lesseps, sees Russia extend- 
ing her railways from Central 
Asia to Tashkend and the frontiers 
of Elastem Tnrkestan she ynH not 
like to remain outside the great com- 
mercial traffic which will result from 
it. She will hasten to promise the 
survey and construction of a railway 
facilitating her commercial iuterests 
with Central Asia and Western 
China. 

A letter from Constantinople an- 
nounces that the Turkish Govern- 
ment has approved the scheme of 
a railway from Kerbela to Bagdad, 
and has directed the Governor of 
Bagdad to form a company to carry 
it out. Kerbela is to one sect of 
Mahommedans what Mecca is to 
another. It is visited yearly by 
80,000 pilgrims, and is a great trad- 
ing centre. — Iron. 

Down An American Silver 
Mine. — A writer in the Virginia 
Enterprise says : — Our particular 
business did not take us below the 
1100-feet level. We might have 
gone 400 feet deeper — might liave 
visited the 1200, 1300, 1400, and 
li500-feet levels. Hank Donnelly, 
foreman of the mine, who was our 
guide on the trip, offered to escort 
us through the steamiug regions be- 
low, but, as we have said, our busi- 
ness lay above. We do not propose 
in this article to speak of the ore 
breasts, rich stopes, and chambers, 
and all that sort of thing ; we mean 
merely to mention some of the sights 
met with while we were ramUing 
about in the vast cavern ouiS recesses 
of the upper portions of the mine. 
It is not dark and dismal below, as 
many suppose. The long drifts are 
lighted up by candles placed at 
regular intervtds. These drifts, and 
the broader galleries, running in all 
directions, somewhat resemble the 
streets and alleys of some old- 
fashioned, overcrowded village — 
some village seated in a confined 
place, where it is criLshed out of 
shape. Our uf^^^^'^'^vuid streets are 



not wanting in life. As we pass 
along the highways and byways of 
the underground regions we meet 
with the people of the place at every 
turn. 

There are employed in this one 
mine between 750 and 800 men. Men 
meet and pass us, all going about 
their business as on the surface, and 
frequently a turn brings us in sight 
of whole groups of them. We seem 
to have suddenly been brought face 
to face with a new and strange race 
of men. All are naked to the waist. 
Superb muscular forms are seen on 
all sides, and in all attitudes, gleam- 
ing white as marble in the light of 
the many candles. We everywhere 
see men who would delight the eye 
of the sculptor. These men seem of 
a different race from those we have 
seen above— the clothes wearers. 
Before us we have the Troglodytes 
— the cave dwellers. Our mind runs 
back to the time when the human 
race housed in caverns ; not alone 
far up the Nile, as the ancients sup- 
posed, but in every land, at a cer- 
tain stage of their advancement in 
the arts of life. Not unfrequently, 
while travelling along some londy 
passage, we were confronted by a 
man of low stature, huge beard, and 
breast covered with shaggy hair, 
who came sliding down out of some 
narrow side drift, and for a moment 
stood and gazed curiously upon us, 
as though half inclined to consider 
us intruders upon his own peculiar 
domain. On such occasions we 
would not have been much surprised 
to see the man before us cut a caper 
in the air, brandish a huge stone 
axe, and advance upon us with a 
wild whoop. 

Way stations are frequently en- 
countered during our underground 
travels. These are large rooms fit- 
ted up at one side of the principal 
drift, and usually not far from the 
main shaft. Here are barrels of ice* 
water, tin. c\xp« Via.'Q^% Oiboat on 
naals, and\)OTtea^To\iaJoVj oS. t»xi^^ 
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and other stores. About these sta- 
tions we always fiad a number of the 
Troglodytes. They come for water 
and stop a short time to hear the 
news of the mine ; for the station is 
near the main incline, up and down 
which regularly run trains of cars, 
and which is the Central Pacific of 
the region, which connects the lower 
regions with the surface. These 
men ^aze contemptuously upon us, 
as being men wearing shirts, and 
then betake themselves to their own 
peculiar regions along the several 
streets and alleys leading thereto. 
On the 1100-foot level we took a 
'* near cut" through the wilderness. 
This is a place to make the hair 
stand upon the head of any clothes- 
wearing man who has not been 
scalped by nature or art. It covers 
about ten acres of worked out 
ground. One sees here something 
of the great pressure of the super- 
incumbent earth. The large timbers 
are crushed down, splintered, and 
twisted ; chambers originally square 
are squeezed into a diamond shape, 
and their roofs touch the ifoor in the 
centre ; solid piles of square timbers 
are pressed into pancakes ; winzes 
and chutes are telescoped; ladder- 
ways once spacious are crushed out 
of all shape and now can hardly 
accommodate a cat — all is confusion 
confounded. Yet through all this 
we must find our way. It not a 
little resembles the track of a torna- 
do in a timber country. In places 
are immense caverns where all the 
timbers are gone, and great fiakes of 
clay and rock lean out from the walls 
and composedly look down on the 
trembling passer-by. One is afraid 
to sneeze lest he may bring these 
down upon his head. 

Sociable rats dwell in this fearful 
region. Hearing our voices as we for 
a time remained stationary, they 
naturally concluded that we had 
something to eat, and came to look 
out for their share. They sot up on 
the ends of the timbers, cocked their 



I heads this way and that, as they 
t gazed inquiringly about. Evidently 
I they did not understand it at all 
! Why we should be sitting there talk- 
ing with no dinner pails in sight 
puzzled them not a little. They 
always flock about the miners when 
they^ sit down to eat, and always get 
their share of what is going. 

A ride on the ** giraffe " was a new 
experience to us. This giraffe of the 
miners is merely a large car made to 
run on an incline track. The wheels 
in front are low, and those behind 
high. Thus the body of the car 
stands as level as that of a car on an 
ordinary track. This incline stands 
at an angle of 36 deg., and the track 
laid in it is of ordinary railroad iron. 
The car plying to and fro carries 
about 8 tons of ore. At the front is 
a seat, much the same as the driver's 
seat on an omnibus. Here is seated 
the conductor of the train. There is 
room for three on the seat, and 
mounted upon it we took our first 
ride upon a giraffe. The car is 
drawn up by a heavy wire cable, and 
it goes up so fast that the timbers at 
the sides pass each other so quickly 
as to resemble a fine toothed comb. 
Up this queer railroad you are 
thundered through the caverns of 
the Troglodytes till you reach the 
bottom of the vertical shaft, when 
they transfer you to a cage, rush you 
up a shaft, and shoot you out at the 
top, as the "Red Gnome" in the 
play is shot up through the star trap 
m the stage floor. 

Water liocomotive. — M. Huet 
thinks it is a mistake for ships to 
have to force their bulk through the 
water, meeting thereby the laree 
opposing surface of water and a slid- 
ing friction over the whole of their 
immersed surface. This, M. Huet 
holds, is as great a mistake as if we 
were to dismount our railway car- 
riages from their wheels and drag 
tbem, l\kft a\fe^%«&, ^Q.\i%^Jft&T«^. 

that Yeaae\a &o\]\^\i«k \sNSSSis^fc^ ^^ 
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rollinff drums, that these drams 
shoula give principallv the power of 
flotation, and that they should be 
driven round as paddles to move the 
ship forward. We should in this 
way have a floating locomotive 
mounted on its supporting wheels or 
rollers. The vessel would offer no 
resistance but a rolling one, to 
motion, and the whole of the sup- 
ported weiglit of the ship would be 
used as useful pressure to give ad- 
hesive frictional effect to the< rollers. 
In this way M. Huet affirms that a 
velocity equal to our trains might be 
attained at sea. 

Anemometers for Flue-test- 
ing. — The original form of anemo- 
meter was the simple (J tube filled 
with water, and with one limb con- 
nected, by means of a tube, with the 
flue or chimney to be tested. It was 
found, however, that it was quite 
impossible to obtain accurate results 
with this instrument, and the 
method was adopted of cementing it 
to the flue with two tubes, one bemg 
straight and the other bent at right 
angles at the end. These were 
placed in the flue with the straight 
one lust flush with tbe inside, and 
the bent one in the current, with the 
open end facing it. The principle on 
which this double tube acts is as 
follows : — By usin^ a simple open 
straight pipe an indication is ob- 
tainS, which is due not only to the 
speed of the gases in the flue, but 
also to the difference in the density 
of the outside air and the gases in the 
flue, while by employing two straight 
pipes, the action on each would be 
the same. On the other hand, when 
the plain and bent tube is employed, 
a different action takes place. Tbe 
current of air passing across tbe 
straight tube creates a partial 
vacuum, just as in tbe once famous 
spray apparatus, and the bent tube 
receives the full force of the current ; 
and as these two forces are com- 
bined in tbe same directioD, they 
ivise tbe level of the L'quid in the 



tube to a height which is equal to 
double the moving force of the 
current. 

Now, by the use of water in the 
U tube, it is found that the differ- 
ence of the levels in the tube at 
ordinary flue-speeds is too small to 
be measured accurately, and not 
only so, but the movement in the 
tube is very sluggish, owing to the 
adhesion of the water to the glass. 
Mr. Fletcher found that by using a 
balance, one scale of which was re- 
placed by a flat plate which was care- 
fully brought down on the surface 
of the various liquids tested, in the 
case of water a weight of twenty 
grains in the other scale-pan was 
required to lift the plate from the 
liquid, while with ether one one- 
hundredth of a grain was quite 
sufficient. Mr. Swan also found 
that a bead of ether, so small as 
only to weigh three one-hundredths 
of a grain, would descend in a capil- 
lary tube by its own gravity, so 
small in amount is the adhesion and 
friction. This substance, therefore, 
altogether superseded the use of 
water in anemometers for general 
use. 

In Thomas Hoey^s instrument 
water and oil are used. It is a N 
tube, having a bulk blown on each 
limb. The readings are taken at the 
surface of the oil, which is contained 
in a tube, of say one-eighth of an 
inch bore, while the water extends 
into the bulbs, which are, say 2 
inches in diameter. As* the pressure 
acts on the larger surface, the 
motion is communicated to the oil 
in the tube, the travel of which is 
increased in proportion to the ratios 
of the areas of the bulbs and tube. 
Id this case it would be as sixty- 
four to one, a difference of one sixty- 
fourth of an inch showing an inch in 
the small tube. But as the friction 
in this instrument is very c^reat, it 
is necessary, to construct the scale 
for it \)Y wiwal ex^etvmaiit. This is 
also neccBBory ou wic«wxi\» ^1 >3s!kft 
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two bulbs being seldom of the same 
size. 

Mr. Fletcher's improved instm- 
ment is much more convenient. It 
consists of a (J tube filled with 
ether, and has a convenient Vernier 
for reading off the indications. It is 
connected by means of tubes with 
the flue to be tested, and the figures 
noted ; and then by means of a table, 
there is directly obtained the speed 
of the current in the flue. The in- 
ventor found that, in a flue con- 
structed for the purpose, a speed of 
28*55 exerts a force equal to sustain- 
ing a column of ether of 1 inch in 
height, and the table was con- 
structed in accordance with the basis 
of calculation. The weak point of 
the instrument was said to be its in- 
dicating only a very small difference 
in level at the low speeds ; for in- 
stance, a speed of about 1 foot per 
second only caused a variation of 
one-thousandth of an inch, and a 
speed of 5 feet only three- 
hundredths. 

A very handy form of instrument 
has been introduced by Mr. Swan, 
which does away with this ob- 
jection to a great extent. He places 
the U tube at an inclination of 1 in 
10, thereby increasing the range by 
ten, so that for a spe^ of 1 foot.per 
second the difference of level in the 
two limbs of the tube is one- 
hundredth of an inch, and for a rate 
of 5 feet per second the travel is 
three-tenths of an inch. 



In testing flues or chimneys it is 
necessary to take great care not to 
put the tube into an eddy of the 
gas, as is sometimes done, the in- 
strument being made to indicate a 
pressure outwards rather than a 
suction. This is very common at 
the base of chimneys, and therefore 
the author recommended the testing 
to be conducted 20 or 30 feet from 
the base. He gave some results ob- 
tained recently in testing some large 
flues — 6 feet in diameter — which 
showed a very great variation in the 
speed at various parts of flues. One 
flue, which was tested downwards 
every 3 feet, showed at first a speed 
of 10-53 feet per second, the hignest 
speed being 29*40 feet, and the 
speed at the base being 12*70 feet. 
Another flue, which was tested in a 
somewhat similar manner, showed 
at first a speed of 4 04 feet, then 
in middle a speed of 12*93 feet, 
and at the end 4*04 feet. A large 
horizontal chimney flue, tested every 
foot, gave speeds ranging from 6*38 
feet up to 37*77 feet and down to 
12*77 feet, which showed that there 
must have been a great amount of 
friction on the sides of the flue. 
The highest speed just named— 37 '77 
feet — is about as much as one can 
stand against in the confined space 
of a flue. — James Macttar^ PhUoso- 
phical Society, Glasgow, 
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Britiflh AMOciation. 

Belfast Meeting, August 19, 1874. 

Inaugural address of the President, John Tyndall, F.R.S., D.O.L. Oxon., 
LL.D. Cantab., F.C.P.S., Professor of Natural Plulosophy in the 
Royal Institution. 



(Ahstract). 

An impulse inherent in primeval 
man turned his thoughts and ques- 
tionings towards the sources of na- 
tural phenomena. The same impulse 
is the spur of scientitic action to-day. 
By a process of abstraction, from ex- 
perience we form physical theories 
which lie beyond the pale of expe- 
rience. In forming their notions of 
the origin of things, our earliest an- 
cestors pursued the same course. 
They fell back upon experience, but 
with this difference — that the parti- 
cular experiences which furnished 
their theories were drawn, not from 
the study of Nature, but from the 
observation of men. Their theories 
accordingly took an anthropomorphic 
form. To supersensual beings were 
handed over the rule and governance 
of natural phenomena. 

Tested by observation and reflec- 
tion, these early notions failed to 
satisfy the more penetrating intel- 
lects of our race. Far in the depths 
of history we find men of exceptional 
power differentiating themselves from 
the crowd, rejecting these anthropo- 
morphic notions, and seeking to con- 
nect natural phenomena with their 
physical principles. The state of 
things to be displaced may be 
gathered from a passage of Euripides 
quoted by Hume: — '* There is no- 
thing in the world ; no glorj', no 
proapetity, l:h& gods toss all into 
confusion; mix everything with its 
rvvejve. that all of us, from our 



ignorance and uncertainty, may pay 
them the more worship and rever- 
ence." Now science demands the 
radical extirpation of caprice and 
the absolute reliance upon law in 
Nature. 

The problem which had been pre- 
viously approached from above was 
now attacked from below. It was 
felt that to construct the universe 
in idea it was necessary to have 
some notion of its constituent parts 
— of what Lucretius subsequently 
called the "First Beginnings." Ab- 
stracting again from experience, the 
leaders of scientific speculation 
reached at length the pregnant doc- 
trine of atoms and molecules. 
Thought no doubt had long hovered 
about this doctrine before it attained 
the precision and completeness which 
it assumed in the mind of Demo- 
critus (460 b. a). 

The principles enunciated by De- 
mocritus reveal his uncompromising 
antagonism to those who deduced 
the phenomena of nature from the 
caprices of the gods. They are 
briefly these: — 1. From nothing 
comes nothing. Nothing that exists 
can be destroyed. All changes are 
due to ike combination and separa- 
tion of molecules. 2. Nothing hap- 
pens by chance. Every occurrence 
has its cause from which it follows 
by necessity. 3. The only existing 
things are the atoms and empty 
space ; all else is mere opinion. 4. 
The atoms axv^ m^mte in number, 
and intoitftVy vonovxa *\\i Iotiel % >3aw3 
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strike together, and the lateral mo- 
tions and whirlings which thus arise 
are the begincings of worlds. 5. 
The varieties of all things depend 
upon the varieties of their atoms, 
in number, size, and aggregation. 
6. The soul consists of free, smooth, 
round atoms, like those of fire. 
These are the most mobile of all. 
They interpenetrate the whole body, 
and in their motions the phenomena 
of life arise. Empedocles, a man of 
more fiery and poetic nature, intro- 
duced ths notion of love and hate 
among the atoms to account for 
their combination and separation. 
He thought that it lay in the very 
nature of those combinations which 
were suited to their ends (in other 
words, in harmony with their envi- 
ronment) to maintain themselves 
while unfit combinations, having no 
proper habitat, must rapidly disap- 
pear. Thus more than 2,000 years 
a£0 the doctrine of the " survival of 
we fittest," which in our day has 
been raised to such extraordinary 
significance, had received at all 
events partial enunciation. 

Epicurus (bom 342 b.c.) is the 
next dominant figure in the history 
of the atomic philosophy. His phi- 
losophy was almost identical with 
that of Democritus. One main ob- 
ject of Epicurus was to free the 
world from superstition and the fear 
of death. Death he treated with in- 
cQfference. It merely robs us of sen- 
sation. As long as we are, death is 
not ; and when death is, we are not. 
Life has no more evil for him who 
has made up his mind that it is no 
evil not to Uve. The idea of divine 
power, properly purified, he thought 
an elevating one. The gods were to 
him eternal and immortal beings, 
whose blessedness excluded every 
thought of care or occupation of any 
kind. Nature pursues her course in 
accordance with everlasting laws, 
the gods never interfering. 

A century and a half after the 
demth of Ephurua, Xucretius (Sorn 



99 B.C.) wrote his great poem **0n 
the Nature of Things. " His object 
is the destruction of superstition ; 
men trembled before every natural 
event as a direct monition from the 
gods. **This terror," he says, "and 
darkness of mind must be dispelled 
by the aspect and the law of Nature. " 
He refutes the notion that anything 
can come out of nothing, or that 
which is once begotten can be re- 
called to nothing. The first begin- 
nings, the atoms, are indestructible, 
and into them all things can be dis- 
solved at last. Bodies are partly 
atoms, and partly combinations of 
atoms ; but the atoms nothing can 
quench. They are strong iu solid 
singleness, and by their denser com- 
bination all things can be closely 
packed an d exhibit enduring strength . 
He denies that matter is infinitely 
divisible. We come at length to the 
atoms, without which, as an im- 
perishable substratum, all order in 
the generation and development of 
things would be destroyed. 

The mechanical shock of the atoms 
being in his view the all-sufficient 
cause of things, he combats the notion 
that the constitution of Nature has 
been in any way determined by in- 
telligent design. The interaction of 
the atoms throughout infinite time 
rendered all manner of combinations 
possible. Of these the fit ones per- 
sisted, wliile the unfit ones disap- 
peared. Not after sage deliberation 
did the atoms station themselves in 
their right places, nor did they bar- 
gain what motions they should as- 
sume. From all eternity they have 
been driven together, and, after try- 
ing motions and unions of every 
kind, they fell at length into the 
arrangements out of which this 
system of things has been formed. 

During the centuries between the 

first of diese three philosophers and 

the last, the human intellect was 

active in othec fi.eld& tk^\i t\i>&\s%. 

1 The sop\i\sta\i«Ax\v\i. >i)ttxQ^^*^«2fc 

\ career. A.\i ii.>i\i<e»a \\3a^ wg^wos^ 



96 



THE YEAE-BOOK OP FACTS. 



the three men— Socrates, Plato, and 
Aristotle — whose yoke remains to 
some extent unbroken to the present 
hour. Within this period, also, the 
School of Alexandria was founded, 
Euclid wrote his ** Elements," and 
he and others made some advance in 
optics. Archimedes had propounded 
the theory of the lever, and the prin- 
ciples of hydrostatics. Pythagoras 
had made iiis experiments on the 
harmonic intervals, while astronomy 
was immensely enriched by the dis- 
coveries of Hipparchus, who was 
followed by the historically more 
celebrated Ptolemy. Anatomy had 
been made the basis of scientiiic 
medicine. 

What, then, stopped this victo- 
rious advance ? Why was the scien- 
tific intellect compelled, like an ex- 
hausted soil, to lie fallow for nearly 
two millenniums before it could re- 
eather the elements necessary to its 
fertility and strength? Bacon has 
already let us know one cause ; 
Whewell ascribes this stationary 
period to four causes — obscurity of 
thought, servility, intolerance of dis- 
position, enthusiasm of temper. But 
these characteristics must have had 
their causes, which lay in the cir- 
cumstances of the time. Home, and 
the other cities of the Empire, had 
fallen into moral putrefaction. 
Christianity had appeared, offering 
tiie Gospel to the poor, and, by 
moderation of life, practically pro- 
testing against the profligacy of the 
age. The sufferings of the early 
Christians and the extraordinary ex- 
altation of mind which enabled them 
to triumph over the diabolical tor- 
tures to which they were subjected 
must have left traces not easily 
effaced. They scorned the earth, in 
view of that * * building of God, that 
house not made with nands, eternal 
in the heavens." The Scriptures 
which ministered to their spiritual 
needs were also the measure of their 
gcience. Later on the political and 
theological Btnfe between the Churoh 



and dvil governments must have 
done much to stifle investigation. 

Whewell makes many wise and 
brave remarks regarding the spirit 
of tlie Middle Ages. It was a menial 
spirit. The seekers after natural 
knowledge had forsaken l^e direct 
appeal to Nature by observation and 
experiment, and had given them- 
selves up to the re-manipulation of 
the notions of their prodecessors. 
It was a time when ^bought had 
become abject, and when the accept- 
ance of mere authority led, as it 
always does in science to intellectual 
death. Natural events, instead of 
being traced tophysical.werereferred 
to moral causes ; while an exercise 
of the phantasy, almost as degrading 
as the spiritualism of the present 
day, took the place of scientific 
speculation. Then came magic, al- 
chemy, the neo-platonic philosophy, 
and finally the Scholastic philosophy, 
a fusion, of the notions of Aristotie 
with the Chrifitianity of the west. 
Intellectual immobility was the re- 
sult. As a physicist, Aristotle dis- 
played what we should consider 
some of the worst attributes of a 
modern physical investigator — indis- 
tinctness of ideas, confiysion of mind, 
and a confident use of language, 
which led to the delusive notion that 
he had really mastered his subject, 
while he had as yet failed to grasp«ven 
the elements of it. He put words in 
the place of things, subject in the 
place of object. He preached induc- 
tion without practising it, inverting 
the true order of inquiry by passing 
from the general to the particular, 
instead of from the particular to the 
general He made of the universe a 
dosed sphere, in the centre of which 
he fixed the earth, proving from 
general principles, to his own 
satisfaction and to that of the world 
for near 2000 years, that no other 
universe was possible. His notions 
of motion were entirely unphysical. 
It waa natural or unnatursd, better 
or vron^ csbbx ot ^<(^«ii\>— t^^ irai&. 
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mechanical conception regarding it 
Ijing at the bottom of his mind. 
He affirmed that a vacuum could not 
exist, and proved that if it did exist 
motion in it would be impossible. 
He determined a priori how many 
species of animals must exist, and 
shows on general principles why 
a ni ma l s must have such and such 
parts. Aristotle's errors of detail 
were grave and numerous. 

There ib one essential quality in 
|»hysical conceptions which was en- 
tirely wanting in those of Aristotle 
and his followers. I wish it could 
be expressed by a word untainted by 
its associations ; it signifies a capa- 
bility of being placed as a coherent 
picture before the mind. We have 
no word in English which comes 
nearer to our requirements than 
Imagination, and, taken with its 
proper limitations, the word answers 
very well ; but, as just intimated, it 
is tainted by its associations, and 
therefore objectionable to some 
minds. 

Duiing the drought of the Middle 
Ages in Christendom, the Arabian 
Intellect was active. With the in- 
trusion of the Moors into Spain, 
cleanliness, order, learning, and 
refinement took the place of their 
opposites. When smitten with dis- 
ease the Christian peasant resorted 
to a shrine, the Moorish one to an in - 
stmcted physician. Dr. Draper gives 
examples of what Alhazen accom- 
plish^ who was the first to correct the 
Platonic notion that rays of light are 
emitted by the eye. He discovered 
atmospheric refraction, and points out 
that we see the sun and moon after 
they have set. He is aware that 
the atmosphere decreases in density 
with increase of height, and actually 
fixes its height at 58^ miles. He 
set forth the connection between the 
weight of the atmosphere and its 
increasing density. He shows that 
a body wHl weigh differeotly in a 
rare and a dense atmaaphere : he 
the force with which 



plun^ged bodies rise through heavier 
media. He understands the doc- 
trine of the centre of gravity, and 
applies it to the investigation of 
balances and steelyards. He recog- 
nises gravity as a force, though he 
falls into the error of making it 
diminish as the distance, and of 
making it purely terrestrial. He 
knows the relation between the 
velocities, spaces, and times of fall- 
ing bodies, and has distinct ideas of 
capillary attraction. He improves 
the hydrometer. The determination 
of the densities of bodies as given by 
Alhazen approach very closely to our 
own. 

Towards the close of the stationary 
period a word- weariness, if I may so 
express it, took more and more 
possession of men's minds. Chris- 
tendom had become sick of the 
School philosophy and its verbal 
wastes, which led to no issue, but 
left the intellect in everlasting haze. 
In 1543 the epoch-making work of 
Copernicus on the paths of the 
heavenly bodies appeared. The 
total crash of Aristotle's closed 
universe with the earth at its centre 
followed as a consequence ; and "the 
earth moves" became a kind of 
watchword among intellectual free- 
men. Copernicus was Canon of the 
church of Frauenburg in the diocese 
of Ermeland. For tliree-and-thirty 
years he had withdrawn himself from 
the world, and devoted himself to 
the consolidation of his great scheme 
of the solar system. In the last 
year of his life his book appeared ; 
it is said that the old man received a 
copy of it a few days before his 
death, and then departed in peace. 

The Italian philosopher Giordano 
Bruno was one of the earliest con- 
verts to the new astronomy. He 
revived the notion of the infinity of 
worlds ; and, combining with it the 
doctrine of Copernicus, reached the 
sublime generidisation that the fixed 
stars axe suha, f^caX>\A?t^\^\s^ciRs^^!ik 
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utellitet, which bear the same re- 
latioQ to them that oar earth does 
to our sua, or our moon to our 
earth. Struck with the problem 
of the generation and maintenance of 
organiamB, and duly pondering it, be 
oame to the conclusion that the in- 
finity of forms under which matter 
appears were not imposed upon it by 
an external artificer; by its own 
intrinsic force and virtue it brings 
these forms forth. Matter is the 
universal mother, who brings fortli 
all things as the fruit of her own 
womb. 

This outspoken man was originally 
a Dominican monk. He was accused 
of heresy, and had to fly. In 1592 
he fell into the hands of the Inqui- 
•ition at Venice and was burnt on 
the 16th of February, 1600. To 
escape a similar fate Galileo, thirty- 
three years afterwards, abjured, upon 
his knees, and with his hand upon 
the holy gospels, the heliocentric 
doctrine. After Galileo came Kepler, 
who from his German home defied 
the power beyond the Alps. He 
traced out from pre-existing obser- 
vations the laws of planetary motion. 
The problem was thus prepared for 
Newton, who bound those empirical 
laws together by the principle of 
gravitation. 

Duriog the Middle Ages the doc- 
trine of atoms vanished from discus- 
sion. It slumbered till the 17th 
century, when it was revived by the 
P^re Gassendi. 

Having formally acknowledged 
God as the great first cause, he 
immediately (urops the idea, applies 
the known laws of mechanics to the 
atoms, and thence deduces all vital 
phenomena. God who created earth 
and water, plants and animals, pro- 
duced in the first place a definite 
number of atoms, which constituted 
the seed of all things. Then began 
that series of combinations and de- 
eampoBiiaoua which goes on at the 
present day, and which will continue 
ia the future. The principle of 



every change resides in matter. In 
artificial productions the moving 
principle is different from the mate- 
rial worked upon ; but in Nature 
tlie agent works within, being the 
most active and mobile part of the 
material itself. Thus this bold 
ecclesiastic, without incurring the 
censure of the church or the world, 
contrives to outstrip Mr. Darwin. 
The same cast of mind which caused 
him to detach the Creator from 
his universe led him also to 
detach the soul from the body, 
tliough to the body he ascribes 
an influence so large as to render the 
soul almost unnecessary. The aber- 
rations of reason were in his view 
an affair of the material brain. 
Mental disease is brain disease ; but 
then the immortal reason sits apart, 
and cannot be touched by the disease. 
The errors of madness are errors of 
the instrument, not of the performer. 

The idea of Gassendi, above enun- 
ciated, is substantially the same 
as that expressed by Professor Clerk 
Maxwell it Bradford last year. Ac- 
cording to both philosophers, the 
atoms are the prepared materials, 
the ** manufactured articles," which, 
formed by the skill of the Highest^ 
produce by their subsequent inter- 
action all the phenomena of the 
material world. 

The atomic doctrine, in whole or 
in part, was entertained by Bacon, 
Descartes, Hobbes, Locke, Newton, 
Boyle, and their successors, until 
the chemical low of multiple propor- 
tions enabled Dalton to confer upon 
it an entirely new significance. Only 
a year or two ago, Sir William 
Thomson sought to determine the 
sizes of the atoms, or rather to fix the 
limits between which their sizes lie. 
What these atoms, self-moved and 
self-posited, can and cannot accom- 
plish in relation to life, is at the pre- 
sent moment the subject of profound 
scientific thought. 

Ninety years subject to Gassendi, 
I the doclcmA ol\M^y m^Xs^Qcauso&a^ 
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M it may be called, assumed im- 
mense importance in the hands of 
Bishop Butler, who, in his famous 
"Analogy of Religion," developed 
from his own point of view, asinular 
' idea. He dwells upon the fact that 
limbs may be removed, and mortal 
diseases assail the body, while the 
mind, almost to the moment of 
death, remains clear. He considers 
it quite as easy to conceive of an 
existence out of our bodies as in 
them ; that we may animate a suc- 
cession of bodies, the dissolution of 
all of them having no more tendency 
to dissolve our real selves, or "de- 
prive us of our real faculties —the 
faculties of perception and action — 
than the dissolution of any foreign 
matter which we are capable of 
receiving imp'essions from, or 
making use of for the common 
occasions of life." This is the key 
of the Bishop's position: **our 
organized bodies are no more a part 
of ourselves than any other matter 
around ps." In proof of this he calls 
attention to the use of glasses, which 
"prepare objects" for the "perci- 
pient power" exactly as the eye 
does. The eye itself is no more per- 
cipient than the glass, and is quite 
as much the instrument of the true 
self, and also as foreign to the true 
self, as the glass is. ** And if we see 
-with our eyes only in the same 
manner as we do with the glasses, 
the like may justly be concluded 
from analogy of all our senses." 

Bishop Butler accepted with un- 
-wavering trust the chronology of the 
Old Testament. It is hardly neces- 
sary to inform you that since his 
time the domain of the naturalist 
has been immensely extended — the 
whole science of geology, with its 
astounding revelations regarding the 
life of the ancient earth, having 
been created. The rigidity of old 
conceptions has been relaxed, the 

Sublic mind being rendered ^a- 
nally tolerant o£ the idea tiiat 
soi ior mx tbauMnd, nor for sixty 



thousand, nor for six thousand 
I thousand, but for leons embracing 
untold millions of years, this earth 
has been the theatre of life and 
death. The riddle of the rocks has 
been read by the geologist and paUb- 
ontologist, from sub-cambrian depths 
to the deposits thickening over the 
sea-bottoms of to-day. And upon 
the leaves of that stone book are, as 
you know, stamped the characters, 

Elainer and surer than those formed 
y the ink of history, which carry 
the mind back into abysses of past 
time. 

The lode of discoverer once struck, 
those petrified forms in which life 
was at one time active increased to 
multitudes and demanded classilica- 
tion. The general fact soon became 
evident that none but the simplest 
forms of life lie lowest down, that as 
we climb higher and higher among 
the super-imposed strata more per- 
fect forms appear. The change, 
however, from form to form was not 
continuous — but by steps, some 
small, some great. In the presence 
of such facts it was not possible to 
avoid the question : — Have these 
forms, showing, though in broken 
stages and with many irregularities, 
the unmistakable general advance, 
been subjected to no continuous law 
of growth or variation ? 

Biassed by their previous educa- 
tion, the great majority of naturalists 
invoked a special creative act to 
account for the appearance of each 
new n*oup of organisms. Still the 
thoughts of reflecting men naturaJIy 
and necessarily simmered round the 
question. De Maillet, a contempo- 
rary of Newton, had a notion of the 
modifiability of living forms. In 
17d4, Charles Darwin's grandfather 
was the pioneer of Charles Darwin. 
In 1801, Lamarck endeavoured to 
show the development of species out 
of changes of habit and external 
condition. In \^U, \ix, ^ s3^, viJwik 
founder oi owx '^xeaeat^^c^s^T^ ^^ ^^^ ^ 
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of natural telectioD. Prof essor Grant, 
Mr. Patrick Matthew, Von Buch, 
D'Halloy, and others, by the enun- 
ciation of views more or less clear 
and correct, showed that the ques- 
tion had been ferraeutins lon^ prior 
to the year 1858, when Mr. Darwin 
and Mr. Wallace simultaneously, but 
independently, placed their closely 
concurrent views upon the subject 
before the Liouean Society. 

These papers were followed in 
1859 by the publication of the first 
edition of **The Origin of Species.'* 
Let us glance at its principles. 

It is conceded on all hands that 
what are called varieties are continu- 
allv produced. No chick and no 
chdd is in all respects and particu- 
lars the counterpart of its brother or 
sister; and in such differences we 
have ** variety" incipient. No na- 
turalist could tell how far this varia- 
tion could be carried ; but the great 
mass of them held that never by any 
amount of internal or external 
change, nor by mixture of both, could 
the offspring of the same progenitor 
so far deviate from each other as to 
constitute different species. The 
function of the experimental philoso- 
pher is to combine the conditions of 
Nature and to produce her results ; 
and this was the method of Darwin. 
He made himself acquainted with 
what could, without any manner of 
doubt, be done in the way of pro- 
ducing variation. He associated him- 
self with pigeon-fanciers — bought, 
begged, kept, and observed every 
breed that he could obtain. Though 
derived from a common stock, the 
diversities of these pigeons were such 
that **& score of tnem might be 
chosen which, if shown to an orni- 
thologist, and he were told that they 
were wild birds, would certainly be 
nudied by him as well-defined 
species.*' The simple principle which 
ffuides the pigeon-fancier, as it does 
&e cattle breeder, is the selection of 
some variety that strikei his fancy, 
sad the propagation of tina variety 



by inheritance. Thus natnre gives 
the hint, man acts upon it, and by 
the law of inheritance exaggerates 
the deviation. 

Having thus satisfied himself by 
indubitable facts that the organisa- 
tion of an animal or of a pl^t (for 
precisely the same treatment applies 
to plants) is to some extent plastic, 
he passes from variation under domes- 
tication to variation under nature. 
Can Nature thus select? Mr. Dar- 
win's answer is, **Assuredlyshecan." 
The number of living things pro- 
duced is far in excess of the number 
that can be supported ; hence at 
some period or other of their lives 
there must be a struggle for exist- 
ence ; and what is the infallible 
result ? If one organism were a per- 
fect copy of the other, in regard to 
strength, skill, and a^ty, external 
conditions would decide. But this 
is not the case. Here we have the 
fact of variety offering itself to 
nature, as in the former instance it 
offered itself to man ; and those 
varieties which are least competent 
to cope with surrouuding conditions 
will infallibly give way to those that 
are most competent. But the tri- 
umphant faction again breeds to 
over-production, transmitting the 
qualities which secured its main- 
tenance, but transmitting them in 
different degrees. The struggle for 
food again supervenes, and those to 
whom the favourable quality has 
been transmitted in excess will 
assuredly triumph. This is what 
Mr. Darwin calls ** Natural Selec- 
tion," which ** acts by the preserva- 
tion and accumulation of small 
inherited modifications, each profit- 
able to the preserved being." 

If Darwin, like Bruno, rejects the 
notion of creative power acting after 
human fashion, it certainly is not 
because he is unacquainted with the 
numberless exquisite adaptations on 
which this notion of a superficial 
ar^cet \iaa \)Qeii loxmded. 
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natural selection. Those that dis- 
tinguish themselves by vividly con- 
trasting colours from the surround- 
ing greeu leaves are most readily 
seen, most frequently visited by 
insects, most often fertilised, and 
hence most favoured by natural 
selection. Coloured berriea. also 
readily attract the attention of 
birds and beasts, 'which feed upon 
them, spread their manured seeds 
abroskd, thus giving trees and shrubs 
possessing such berries a greater 
chance in the struggle for existence. 

Mr. Darwin's success has been 
great ; and this implies not only the 
solidity of his work, but the pre- 
paredness of the public mind for 
such a revelation. On this head a 
remark of Agassiz impressed me 
more than anything else. Sprung 
from a race of theologians, this cele- 
brated man combated to the last 
the theory of natural selection. 
Earnestly, almost sadly, Agassiz 
said, '* I confess that I was not pre- 
pared to see this theory received as 
it has been by the best intellects of 
our time. Its success is greater 
than I could have thought possible. '' 

In our day great generalisations 
have been reached. The theory of 
the origin of species is but one of 
them. Another, of still wider 
grasp and more radical significance, 
IS the doctrine of the Conservation of 
Energy, the ultimate philosophical 
issues of which are as yet but dimly 
seen — ^that doctrine which *' binds 
nature fast in fate " to an extent 
not hitherto recognised, exacting from 
every antecedent its equivalent conse- 
quent, from every consequent its equi- 
valent antecedent, and bringing vital 
as well as physical phenomena under 
the dominion of that law of causal 
connection which, as far as the hu- 
man understanding has yet pierced, 
asserts itself everywhere in nature. 
Long in advance of all detinite ex- 
periment upon the subject, the 
constancjr and indestructibility of 
matter had been af^rmed ; and all 



■ubsequeat en)erience jastifiedtha 
affirmation. Later researches ex- 
tended the attribute of indestructi- 
bility to force. This idea, applied in 
the first instance to inorganic, rapidly 
embraced orj^^anic nature. The vege- 
table world, though drawing almost 
all its nutriment from invisible 
sources, was proved incompetent to 
generate anew either matter or 
force. Its matter is for the most 
part transmuted air ; its force trans- 
formed solar force. The animal 
world was proved to be equally un- 
creative, all its motive energies being 
referred to the combustion of ito 
food. The activity of each animal 
as a whole was proved to be the 
transferred activities of its mole- 
cules. The muscles were shown to 
be stores of mechanical force, poten- 
tial until unlocked by the nerves, 
and then resulting in muscular con- 
tractions. The speed at which mes- 
sages fly to and fro along the nerves 
was determined, and found to be, 
not as had been previously supposed, 
equal to that of light or electricity, 
but less than the speed of a flying 
eagle. 

This was the work of the physi- 
cist : then came the conquests of the 
comparative anatomist and physio- 
logist, revealing the structure of 
every animal, and the function of 
every organ in the whole biological 
series, from the lowest zoophyte up 
to man. The nervous system had 
been made the object of profound 
and continued study, the wonderful 
and, at bottom, entirely mysterious, 
controlling power which it exercises 
over the whole organism, physical 
and mental, being recognised more 
and more. Thought could not be 
kept back from a subject so pro- 
foundly suggestive. Besides the 
physical life, there is a psychical 
life presenting similar gradations, 
and asking equally for a solution. 
How are \.\ife ^\^«tc^\i ^^'k^ '»A. 
ordera oi Tm.u^\io\»^*ic«v«i»^\sst\ 
What ia t\ie i^T\\id^\^ o?^ ^v«>^ ^V 
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that mysterions power which on oar 
planet culminatea in reason ? 

With the maM of materials fur- 
nished bv the physicist and physio- 
logist in his hands, Herbert Spencer, 
twenty years ago, sought to graft 
npon this basis a system of psycho- 
logy. There are organisms whose 
vital actions are almost as purely 
physical as that of drops of oil sus- 
pended in alcohol and water. They 
come into contact and fuse them- 
selves thus together. From such 
organisms to others a shade higher, 
and from these to others a ^ade 
higher still, and on through an ever 
ascending series, Mr. Spencer con- 
ducts his argument. There are two 
obvious factors to be here taken into 
account — the creature and the me- 
dium in which it lives, or, as it is 
often expressed, the organism and 
its environment. Mr. Spencer's fun- 
damental principle is, that between 
these two factors there is incessant 
interaction. 

In the lowest organisms we have a 
kind of tactual sense diffused over 
the entire body ; then, through im- 
pressions from without and their 
corresponding adjustments, special 
portions of the surface become more 
responsive to stimuli than others. 
The action of light, in the first in- 
stance, appears to be a mere dis- 
turbance of the chemical processes 
in the animal organism, similar to 
that which occurs in the leaves of 
plants. By degrees the action be- 
comes localised in a few pigment- 
cells, more sensitive to light than 
the surrounding tissue. Tne eye is 
here incipient. At first it is merely 
capable of revealing differences of 
light and shade produced by bodies 
close at hand. Followed as the in- 
terception of the light is, in almost 
all cases, by the contact of the closely 
adjacent opaque body, sieht in this 
condition becomes a kind of **anti- 
cipatory touch. ^^ The adjustment 
continues; a slight bulging out of 
t/fe epidermis over the pigment- 



granules supervenes. A lens is in- 
cipient, and, through the operation 
of infinite adjustments, at length 
reaches the perfection that ii dis- 
plays in the hawk and eagle. So of 
the other senses ; they are special 
differentiations of a tissue which was 
originally vaguely sensitive all over. 
With the development of the 
senses the adjustments between the 
organism and its environment gra- 
dually extend in space, a multipli- 
cation of experiences and a corre- 
sponding modification of conduct 
being the result. The adjustments 
also extend in time, covering con- 
tinually greater intervals. Alon^ 
with this extension in space and 
time the adjustments also increase 
in speciality and complexity, passing 
through the various grades of brute 
life, and prolonging themselves into 
the domam of reason. The sense of 
touch is, so to say, the mother- 
tongue of all the senses, into which 
they must be translated to be of 
service to the organism. Hence its 
importance. The parrot is the most 
intelligent of birds, and its tactual 
power is also greatest. From this 
sense it gets knowledge unattainable 
by birds which cannot employ their 
feet as hands. The elephant is the 
most sagacious of quadrupeds, —its 
tactual range and slull, and the con- 
sequent multiplication of experi- 
ences, which it owes to its wonder- 
fully adaptable trunk, being the 
basis of its sagacity. Feline animals, 
for a similar cause, are more saga- 
cious than hoofed animals,— atone- 
ment being to some extent made, in 
the case of the horse, by the posses- 
sion of sensitive prehensible lips. 
In the most intelligent anthropoid 
apes we find the tactual range and 
delicacy greatly augmented, new 
avenues of knowledge being thus 
opened to the animal. Man crowns 
tne edifice here, not only in virtue 
of his own manipulatory power, but 
t\iro\ig\i t\ie cnoTtiiwx& ^-iAa;(^&\»xv of 
his xangia ol c:it^ervft\i^fe, Vj >2bA \sir 
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vention of instruments of precision, 
which serve as supplemental senses 
and supplemental limbs. 

It is a fact of supreme importance 
that actions the performance of 
which at first requires even painful 
efifort and deliberation, may by habit 
be rendered automatic Witness the 
slow learning of its letters by a child, 
and the subsequent facility of read- 
ing in a man, when each group of 
letters which forms a word is in- 
stantly, and without effort, fused to 
a single perception. Instance the 
billiard-player, whose muscles of 
hand and eye, when he reaches the 
perfection of his art, are uncon- 
sciously co-ordinated. Instance the 
musician, who, by practice, is en- 
abled to fuse a multitude of arrange- 
ments, auditory, tactual, and mus- 
cular, into a process of automatic 
manipulation. Combiniug«uch facts 
with the doctrine of hereditary trans- 
mission, we reach a theory of in- 
stinct. A chick, after coming out 
of the egg, balances itself correctly, 
runs about, picks up food, thus 
showing that it possesses a power of 
directing its movements to definite 
ends. How did the chick learn this 
very complex co-ordination of eye, 
muscles, and beak ? It has not been 
individually tausht; its personal ex- 
perience is nil ; but it has the benefit 
of ancestral experience. Man also 
carries with him the physical texture 
of his ancestry, as well as the in- 
herited intellect bound up with it. 
The defects of intelligence during 
infancy and youth are probably less 
due to a lack of individual experi- 
ence than to tho fact that in early 
life the cerebral organisation is still 
incomplete. The period necessary 
for completion varies with the race 
and with the individual. As a rouud 
shot outstrips a rifled one on quit- 
ting the muzzle of the gun, so the 
lower race in childhood may out- 
strip the higher. But the higher 
eyentually overtakes the lowers and 
sajpasses it in nuige, Aa regards 



individuals, we do** not always find 
the precocity of youth prolonged to 
mental power in maturity ; while 
the dulness of boyhood is sometimes 
strikingly contrasted with the intel- 
lectual energy of after years. New- 
ton, when a boy, was weakly, and 
he showed no particular aptitude at 
school ; but in his eighteenth year 
he went to Cambridge, and soon 
afterwards astonished his teachers 
by his power of dealing with geome- 
trical problems. During his quiet 
youth nis brain was slowly prepar- 
ing itself to be the organ of tliose 
energies which he subsequently dis- 
played. 

The human brain is the "organ- 
ised register of infinitely numerous 
experiences received during the evo- 
lution of life, or rather during the 
evolution of that series of organisms 
through which the human organism 
has been reached. The effects of 
the most uniform and frequent of 
these experiences have been succes- 
sively bequeathed, principal and in- 
terest, and have slowly mounted to 
that high intelligence which lies 
latent in the brain of the infant. 
Thus it happens that the European 
inherits from 20 to 30 cubic inches 
more of brain than the Papuan. 
Thus it happens that faculties, as of 
music, which scarcely exist in some 
inferior races, become congenital in 
superior ones. Thus it happens that 
out of savages unable to count up to 
the number of their fingers, and 
speaking a language containing only 
nouns and verbs, arise at length our . 
Newtons and Shakspeares. " 

The originatUyn of life is a point 
lightly touched upon by Mr. Darwin 
and Mr. Spencer. Diminishing gra- 
dually the number of our progenitors, 
Mr. Darwin comes at length to one 
" primordial form ; " but he does 
not say, as far as I can remember, 
how he supposes this form to have 
been introducedi, 1^^ q^qKk^ ^^i^ 
satisfaction t\ie N«iot^^ c>l ^ ^<^^x^iw8^ 
author and divm^ >«\ift\i^''^ ^^^sv.- 
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allv learnt to see that it is just as 
noble a conception of the I>eity to 
believe that He created a few ori- 
ginal forms, capable of self-develop- 
ment into other and needful forms, 
as to believe that He re(£uired a 
fresh act of creation to supply the 
voids caused by the action of His 
laws. " But the question will inevit- 
ably be asked, "How came the form 
there?" With regard to the dimi- 
nution of the number of created 
forms, one does not see that much 
advantage is gained by it. The an- 
thropomorphism, which it seemed 
tlie object of Mr. Darwin to set 
aside, is as lirmly associated with 
the creation of a few forms as with 
the creation of a multitude. We 
need clearness aud thoroughness 
here. Two courses, and two only, 
are possible. Either let us open our 
doors freely to the conception of 
creative acts, or, abandoning them, 
let us radically change our notions 
of Matter. If wc look at matter as 
pictured by Democritus, and as de- 
fined for generations in our scientific 
text-books, the absolute impossibility 
of any form of life coming out of it 
would be suihcient to render any 
other hypothesis preferable. But 
are the detiuitious complete ? Every- 
thing depends on the answer to be 
given to this question. Trace the 
fine of life backwards, and see it ap- 
proaching more and more to what we 
call the purely physical condition. 
We reach at length those organisms 
which I have compared to drops of 
oil suspended in a mixture of alcohol 
and water. We reach the protogenes 
of Haeckel, in which we have **a 
type distinguishable from a frag- 
ment of albumen only by its finely 
granular character." Can we pause 
ere? We break a magnet, and 
find two poles in each of its frag- 
ments. We continue the process of 
breaking, but however small the 
parts, each, carries with it, though 
enfeebled, the polarity of the yfholt. 
-And when we can hres^ no longer, 



we prolong the intellectuAl vision to 
the polar molecules. Are we not 
urged to do something similar in the 
case of life ? Is there not a tempta- 
tion to close to some extent with 
Lucretius, when he affirms that 
** Nature is seen to do all things 
spontaneously of herself without the 
meddling of the gods?" or with 
Bruno, when he declares that Mat- 
ter is not ** that mere empty capacity 
which philosophers have pictured 
her to l^, but the universal mother 
who brings forth all things as the 
fruit of her own womb ? Aban- 
doning all disguise, the confession 
that 1 feel bound to make before 
you is, that I prolong the vision back- 
ward across the boundary of the ex- 
perimental evidence, and discern in 
that Matter which we in our igno- 
rance — and notwithstanding our 
professed reverence for its Creator — 
have hitherto covered with oppro- 
brium, the promise and potency of 
every form and quality of Life. 

The ** materialism" here enun- 
ciated may be different from what 
you suppose. * ' The question of an 
external world," says Mr. J. S. Mill, 
** is the great battle-ground of meta- 
physics. Kant made time and 
space *' forms" of our own intui- 
tions. Fichte, having first by the 
inexorable logic of his understand- 
ing proved himself to be a mere link 
in that chain of external causation 
which holds so rigidly in nature, 
violently broke the chain by making 
nature, and all that it inherits, an 
apparition of his own mind. And 
it is by no means easy to combat 
such notions. For when I say I see 
you, and that I have not the least 
doubt about it, the reply is, that 
what I am really conscious of is an 
affection of my own retina. And if 
1 urge that I can check my sight of 
you by touching you, the retort 
woidd be that I am equally trans- 
gressing the limits of fact ; for what 
L am. Teal\y conae.\o\3L& oi \&, not that 
you are t^ete, \i\x\. ^iix^\» ^i^afc \i«s?i«^ ^V 
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my hand have undergone a change. 
AU we hear, and see, and touch, and 
taste, and smell, are, it would be 
urged, mere variations of our own 
condition, beyond which, even to the 
extent of a hair's breadth, we cannot 
^o. That anything answering to our 
impressions exists outside of our- 
selves is not a/ac^, but an inference^ 
to which all validity would be denied 
by an idealist like Berkeley, or by a 
sceptic like Hume. Mr. Spencer 
takes another line. With him, as 
with the uneducated man, there is 
no doubt or question as to the ex- 
istence of an external world. But 
he differs ifrom the uneducated, who 
think that the world really is what 
consciousness represents it to be. 
Our states of consciousness are mere 
symbols of an outside entity which 
produces them and determines the 
order of their succession, but the 
real nature of which we can never 
know. In fact, the whole process 
of evolution is the manifestation of a 
Power absolutely inscrutable to the 
intellect of man. As little in our 
day as in the days of Job can man 
by searching find this Power out. 
Considered fundamentally, it is by 
the operation of an insoluble mys- 
tery that life is evolved, species dif- 
ferentiated, and mind unfolded from 
their prepotent elements in the im- 
measurable past. There is, you will 
observe, no very rank materialism 
here. 

The strength of the doctrine of 
evolution consists, not in an experi- 
mental demonstration, but in its 
genera] harmony with the method 
of nature as hitherto known. From 
contrast, moreover, it derives enor- 
mous relative strength. On the one. 
side we have a theory derived, as 
were the theories referred to at the 
beginning of this address, not from 
the study of nature, but from the 
observation of men — a theory which 
converts the power whose garment 
18 seen in the visible universe into 
jui artiiicer, fashioned after tbehiunan. 



model, and acting by broken efforts 
as man \a seen to act. On the other 
side we have the conception that all 
we see around us, and all we feel 
within us — the phenomena of physi- 
cal nature as well as those of the 
j human mind— have their unsearch- 
able roots in a cosmical life, if I dare 
apply the term, an infinitesimal span 
■ of which only is offered to the inves- 
tigation of man. And even this span 
is only knowable in part. We can 
trace the development of a nervous 
system, and correlate with it the 
I parallel phenomena of sensation and 
[ thought. We see with undoubting 
; certainty that they go hand in hand. 
, But we try to soar m a vacuum the 
moment we seek to comprehend the 
connection between them. 

Further, the doctrine of evolution 
derives man, in his totality, from 
the inter-action of organism and en- 
vironment through countless ages 
past. The human understanding, 
for example, is itself a result of the 
play between organism and environ- 
ment through cosmic ranges of time. 
But then it comes to pass that, over 
and above his understanding, there 
are many other things appertaining 
to man whose prescriptive rights are 
quite as strong. It is a result, for 
example, of the play of organism and 
environment that sugar is sweet and 
that aloes are bitter, that the smell 
of henbane differs from the perfume 
of a rose. Such facts of conscious- 
ness (for which, by the way, no 
adequate reason has ever yet been 
rendered) are quite as old as the 
understanding itself ; and many other 
things can boast an equally ancient 
origin. Then there are such things 
woven into the texture of man as the 
feeling of awe, reverence, wonder, 
the love of the beautiful, physical 
and moral, in Nature, poetry, and 
art. There is also that deep-set feel- 
ing which, since the earliest dawn of 
history, and pTo\)a\i\^ i^x ^%^'?^ \T^Q;;t 
to all history, iBCOt^ox^^.^^ \\a«^ \»> 
the religions oi,t\i^v^ox\^, 'Y.o^iv^^ 
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to this sentiment reasonable satis- quired, with those already irreyo- 
faction is the problem of problems at cably built, that we can hope for 
the pri'scnt hour. And grotesque in completeness. There is no necessary 
relation to scientific culture as many incongruity between what has been 
of tlie ri'li;;ions of the world have accomplished and what remains to 
l>ceu an«l arc — dangerous, nay do- be done. 

structive, to the dearest privileges And now the end is come. With 
of freemen as some of tliem un- . more time, or greater strength and 
doubtodly have bceu, and would, if knowledge, what has been here said 
they could, be again, — it will be wise might have been better said, while 
to recognise them as tlie forms of a | worthy matters here omitted might 
force, miscliievous if i)ermitted to , have received fit expression. But 
iutnidc into the region of huncU'dtjo^ ■. there would have been no material 
over which it liolds no command, ; deviation from the views set forth, 
but capable of being guided by As regards myself, they are not the 
lilxiral thougl)t to noble issues in growth of a day ; and as regards 
the region ol f motion ^ which is its you, I thought you ought to know 
proiHjr sphere. the environment which,- with or 

1 lie iniprcguable position of science without your consent, is rapidly sur- 
may be described in a few wonls. rounding you, and in relation to 
All religious theories, schemes, and > which some adjustment on your part 
systems, which embrace notions of ! may be necessary. I have touched 
cosmogony, or wliich otherwise reach ! on debatable questions, and led you 
into its domain, must, in so far as over dangerous ground — and this 
they do this, submit to the control ' partly with the view of telling you, 
of science, and rcliu(][uish all thought and through you the world, that 
of coutrolling it. Acting otherwise as regards these questions science 
^)roved disastrous in the past, and it claims unrestricted right of search. 
IS simply fatuous to-day. , It is not to the point to say that the 

It has been sai<l that science di- views of Lucretius and Bruno, of 
vorces itself from literature : the Darwin and Spencer, may be wrong, 
statement, like so many others, \ I concede the possibility. But the 
arises from lack of knowledge. A ; point is, that Whether right or 
glance at the less technical writings '■ wrong, we claim the freedom to dis- 
of its leaders — of its Helmholtz, its ; cuss them. The ground which they 
Huxley, and its Du Bois-Reymoud : cover is scientific ground ; and the 
—would show what breadth of lite- right claimed is one made good 
rary culture they command. Where | through tribulation and anguish, in- 
among modern writers can you fiud flicted and endured in darker tunes 



their superiors in clearness and 
vigour of literary style? Science 
desires not isolation, but freely com- 
bines with every effort towards the 



than ours, but resulting in the im* 
mortal victories which science has 
won for the human race. I would 
set forth equally the inexorable ad- 



bettering of man's estate. Single- | vance of man's understanding in the 
handed, and suppoi-ted not by out- I path of knowledge, and the nn- 
ward sympathy, but by inward force, j quenchable claims of his emotional 
it has built at least one great wing of | nature which the understanding can 
the many-mansioued home which | never satisfy. The world embraces 
man in his totality demands. And, ' not only a Newton, but a Shak- 
if rough walls and protruding rafter- . speare— not only a Boyle, but a 
ends indicate that on one side the Kaphael — not only a Kant, but a 
edWce is still incomplete, it is only \ "Beet\\oven. -lio^ oiiV^ «.T>iMc>«va^ but 
by wise combination of the parts re- 1 a Cax\y\e. "5^o^ *m^^^\i^V>uVw^\,xs^ 
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in all, 48 human nature whole. They 
are not opposed, but supplementary 
—not mutually exclusive, but recon- 
cilable. And if, still unsatisfied, 
the human mind, with the yearning 
of a pilgrim for his distant home, 
will turn to the Mystery from which 
it has emerged, seekiog so to fashion 
it as to give uuity to thought and 
faith, so long as this is done, not 
only without intolerance or bigotry 
of any kind, but with the enlightened 
recognition that ultimate lixity of 
conception is here unattainable, and 
that each succeeding age must be 
held free to fashion the mystery in 
accordance Tvith its own needs — 
then, in opposition to all the restric- 
tions of Materialism, I would affirm 
this to be a field for the noblest ex- 
ercise of what, in contrast with the 
knowing faculties, may be called 
the creative faculties of man. Here, 
however, I must quit a theme too 
great for me to handle, but which 
will be handled by the loftiest minds 
ages after you and I, like streaks of 
morning cloud, shall have melted 
into the infinite azure of the past. 

Physical Sciences. — On the 
bearing of Mathematical and Phy- 
sical Science on other branches of 
knowledge. This was the subject 
of the Rev. Prof. Jellett's address 
as President of the Mathematical 
and Physical Section of the British 
Association at Belfast. The follow- 
ing abstract is taken from the Athe- 
nauin: — Mathematical analysis, he 
stated, shows no sign of relaxing its 
grasp upon any of the sciences which 
have been hitherto considered to be- 
long to its domain ; nay, more, the 
desire to extend that domain is indi- 
cated by the efforts to perfect the 
instrument by which that extension 
must be made. We are not yet pre- 
pared to consider chemical combina- 
tion as a problem of molecular dy- 
namics. We have not sufficiently 
dear ideas (even hypothetical ideas) 
of ibese atomic movements, and of 
the moditicatioBa which are caused 



by the chemical presence of another 
body, to place the investigation of 
these phenomena in the same cate- 
gory with the investigation of the 
phenomena of physical optics ; and 
any attempt to hasten unduly the 
affiliation of cliemistry to theoretical 
dynamics would be productive of 
serious mischief. Tlie drift of his 
remarks showed that the current of 
scientific thought is settiug in that 
direction ; and wliile we may not 
predict such au affiliation, still less 
should we be justified in pronounc- 
ing it to be beyond the possibilities 
or even the probabilities of science. 
As yet the connection between these 
sciences has consisted principally in 
the introduction into chemistry of 
an analysis in some respects more 
refined than any which has been 
hitherto known. And this fact does 
not in itself indicate the extension to 
chemistry of the mathematical cha- 
racter which belongs to physical 
optics. Still, if we hold the as- 
sumption of this character by any 
science to be the mark of perfection, 
we shall be inclined to regard every 
improvement in its instruments of 
research as tending in that direction. 
Let none presume to fix the bounds 
of science. *' Hitherto shalt thou 
come, but no farther" — that sen- 
tence is not for man. Not by our 
powers, not by the powers of our 
generations, not even by the concep- 
tion of possibility, may we limit the 
march of scientific discovery. To 
us, labourers in that great field, it is 
given to see but a few steps in ad- 
vance. And when at times a thicker 
darkness has seemed to gather before 
them, men have recoiled as from an 
impassable barrier, and for awhile 
that path has been closed. But 
only for awhile. Some happy acci- 
dent, some more daring adventurer, 
it may be time itself, has shown that 
the darkness was but a cloud. The 
light oi Bcieiici^ "Viaa ^xiet^^^'^ \ ^'a^ 
march, oi ac\eiiC^\i«>aViV^ \^\>^JMa.^\ 
I and tke iai^oa«Oa^^»^ oft wv^ si^x^'^-t^" 
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tion is for the next but the record of 
a new triumph. If seeming plausibi- 
lity could give to man the right to 
draw across any path of scientific 
discovery an impassable line, surely 
Comto might be justified in the line 
which he drew across the path of 
chemistry. Yet even those who 
heard it uttered have lived to see 
the prediction falsified. They have 
seen the barrier of distance vanish 
before the chemist, as it has long 
since vanished l)efore the astronomer. 
They have seen the chemist, like the 
astronomer, penetrate the vast abyss 
of space, and bring back tidings 
from the worlds beyond. Comte 
might well think it impossible. We 
know it to be true. 

The Pyrophone. — This instru- 
ment is due to a curious discovery 
made by Kastner, of Paris. Many 
scientific men have studied the phe- 
nomena of singing fiames, and it has 
been established by Tyndall that the 
musical notes produced are infiuenced 
by the size of the flame and the 
len^h and diameter of the tube in 
which it is burning. He has also 
shown in lectures at the Royal In- 
stitution that the flames from a cir- 
cular burner produce notes of great 
, power when the gas is turned so low 
that the flames have independent 
existence, whilst when they combine 
to produce one continuous flame the 
sound ceases. Kastner has, by an 
ingenious mechanical contrivance, 
utilised this principle. The pyro- 

Shone resembles an organ ; but pro- 
uces its notes by the singing of the 
flames within the tubes, the quality 
of the sound, its pitch, and intensity 
depending, of course, on the dimen- 
sions of the latter. The burners, 
from which two or more flames issue, 
are so arranged that they join toge- 
ther, producing a flame too large to 
sing m the tube, but on pressing 
down a key on an ordinary key- 
board in front, they are instantly 
separated and form two or more 
small Samea, which are immediately 



thrown into vibration and produce a 
powerful note, which continues to 
sound so long as the key is held 
down. It is said that the music 
thus produced is very beautiful, and 
that the sound resembles very closely 
that of the human voice. The in- 
vention was patented last year, No. 
1091, and is thus described in the 
specification. ' * It is well known that 
when a hydrogen gas jet burns in a 
glass or china tube a pleasant soft 
tone is produced. The novelty of 
this instrument consists in the con- 
struction of the burners, and in the 
apparatus employed to act on these 
burners by means of the touch on 
the keys, similar to an ordinary 
piano, in order to obtain the sound 
or note required, or to stop it as re- 
quired. The burners are constructed 
with double oscillating branches or 
arms, in such manner that two jets' 
are brought into one by the contact 
of the two branches, while at the 
moment the sound is produced the 
two branches are separated, and 
form two distinct jets, which pro- 
duce the vibration in the tube which 
surrounds them.'* 

Gunpowder for Naval War- 
fare. — M. Dupuy De Lome gives an 
account of experiments which show 
that the generally received law, that 
the resistance of the air to artillery 
projectiles is proportional to cubes 
of their velocities, is approximately 
true only for mean velocities ; for 
low velocities the resistance increases 
less quickly, and for high, more 
quickly than the cubes. In a note 
on explosive substances M. Sarran 
has calculated, for various of these, 
the temperature and force of explo- 
sion, and the total work each of them 
is capable of furnishing. From sun- 
dry experiments the Naval authori- 
ties have been led to adopt, for 
guns of 14, 16, 19, and 24 centi- 
metres, powder of the Belgian type 
of Wetteren, having an absolute 
density oi V^, t\\^ ^aiiia (in cakes 
oi 15 ■m.TSi. t\iiG\L\i^sa'^\v».N\\i%^N^ 
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lame of 2^ to 4 c.c. Attention is 
being given to the advantage (in the 
case of large cannon) of large pris- 
matic or cylindrical grains of 20 to 
25 C.C., pierced with seven small 
cylindrical holes. This geometrical 
djs^sition is useful, because, as the 
crams consume, the diameter of the 
holes increased, so that the produc- 
tive surface of the gas increases, or 
at least remains constant ; while, 
with ordinary massive grains, this 
surface is at its maximum at the 
beginning of the deflagration, and 
rapidly diminishes. — ChoniccU News, 
volcanic Energy.— By Robert 
Mallet, C. E. , F. R. S. , &c. Referring 
to his original paper (Phil. Trans. 
1873), the author remarks that from 
the want of necessary data he had 
refrained from making any calcula- 
tion as to what amount in volume of 
the solid shell of our earth must be 
crushed annually, in order to admit 
of the shell following down after the 
more rapidly contracting nucleus. 
This calculation he now makes upon 
the basis of certain allowable suppo- 
sitions, where the want of data re- 
quires such to be made, and for 
assumed thicknesses of solid shell of 

100 

200 

400 and 

800 miles respectively. 
He tabulates his results for these 
four assumed thicknesses of shell, 
and shows that the amount of 
crushed and extruded rock necessary 
for the Mipply of heat, for the sup- 
port of existing volcanic action, is 
supplied by that extruded from the 
shell of between 600 and 800 miles 
thick, and that the volume of mate- 
rial, heated or molten, annually 
blown out from all existing volcanic 
cones, as estimated in his former 
paper, could be supplied by the 
extruded matter from a shell of 
between 200 and 400 miles in 
thickness. 

Od datdv which seem tolerably 
zeliable^ the aathor haa iurUnor been 



enabled to calculate, as he believes 
for the first time, the actual amount 
of annual contraction of our globe, 
and to show that if that be assumed 
constant for the last 5,000 years, it 
would amount to a little more than 
a reduction of about 3*5 in. on the 
earth's mean radius. This quantity, 
mighty as are the effects it produces 
as the efficient cause of volcanic 
action, is thus shown to be so small 
as to elude all direct astronomical 
observation, and, when viewed in 
reference to the increase of density 
due to refrigeration of the material 
of the shell, to be incapable of pro- 
ducing, during the last 2,000 years, 
any sensible effect upon the length 
of the day. The author draws 
various other conclusions, showing 
the support ^ven by the principtd 
results of this entirely independent 
investigation, to the verisimilitude 
of the views contained in his pre- 
vious memoir. — Royal Society. 

The Conservation of Energy. 
— Professor Balfour Stewart regams 
a living being as a machine of infinite 
delicacy of construction, the word 
infinite being used in its true mathe- 
matical acceptation. He takes as 
illustration of a very delicate ma- 
chine, a loaded rifle at full cock with 
a hair trigger. Here a small, but 
not an inMitely small expenditure 
of energy gives rise to a great trans- 
mutation of ener^ : — 

The rifle is dehcately constructed, 
but not surpassingly so ; but sports- 
man and rifle together form a ma- 
chine of surpassing delicacy — ergo, 
the sportsman himself is such a ma- 
chine. We thus begin to perceive 
that a human being, or, indeed, an 
animal of any kind, is in truth a 
machine of a delicacy that is prac- 
tically infinite, the conditions or 
motions of which we are utterly un- 
able to predict. 

The author also teaches that esAlv 
form of energj Va uo^. Qa.^^!5^«i^\\iss«i% 
transformed ^tecVX^ , ^\» \«aE\» ^^ ^ax 
i aA is at pxeaeii^ ^ii!Q^WTx^ Sx>^*i ^is^st^ 
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other form. Thtu, for iDBtanoe, 
energy of visible motion cannot be 
directly transformed into energy of 
chemical separation, or into ramant 
energy. The circumstances which 
attend the transformation from any 
one form to another are to be deter- 
mined by experiment ; and the fact 
that heat can only be transformed 
into mechanical energy subject to a 
certain condition, siiows lis that 
there must ))c constantly going on a 
dissipation of energy, if we would 
view, lie sa^s, the Universe as a 
candle not lit, then it is, perhaps, 
conceivable to re^^ard it as havmg 
Ijeen always in existence ; but if we 
regard it rather as a candle that has 
been lit, we become absolutely certain 
that it cannot have been burning 
from eternity, and that a time wifi 
come when it will cease to burn. 
We are led to look to a beginning 
when the particles of matter were in 
a dift'use chaotic state, but endowed 
with the power of gravitation ; and 
we arc led to look to an end in which 
the whole Universe will be one 
equally heated inert mass, and from 
which everything like life, or motion, 
or beauty, wiU have utterly gone 
away. — Athencvtim. 

Refraction of Light mechan- 
ically illustratea. — Sir John 
Herschel desires his readers to ima- 
gine a line of soldiers marching across 
a tract of country divided at a 
straight boundary into two regions, 
the one level ground suited for 
marching, the other rough and diffi- 
cult to walk over. Now if the line 
of soldiers march with their line of 
front oblique to the boundary, the 
men on the side just engaged in the 
heavy ground will be retarded as 
soon as they cross into it, so that if 
the line be kept unbroken, the con- 
sequence must be a change of front, 
which will leave the whole body of 
men marching across the heavy 
CTOund in a new direction — in a word, 
&eir direction of inarch will have 
been reAncted, Now the light- waves 



emitted from a radiant point being 
compared to the circles spreading 
from a stone thrown into a pond, it 
is easily understood how a sensibly 
straight portion of such a light- wave, 
passing obliquely from one medium 
to another of different resistance, 
will be refracted in a new direction. 

In following up the train of thought 
started by Sir John Herschel's com- 
parison, it occurred to E. B. Tylor 
that an instrument might be made 
to perform refraction mechanically, 
ana that such a contrivance would 
only require a pair of wheels running 
on a table, into and out of a resisting 
medium. After a number of trials 
he devised a simple arrangement, 
which answers satisfactorily in show- 
ing the behaviour of a ray of light 
under the various circumstances of 
ordinary refraction. Pieces of a 
thick-pUed velvety plush known as 
** imitation sealskin '' are cut out to 
represent the sections of a thick 
plate, a prism, a convex and a con- 
cave lens, and glued on to smooth 
boards. The runner consists of a 
pair of box-wood wheels mounted 
loosely on a stout iron axle, and is 
trundled across the board, or still 
better, the board itself is tilted up 
and the runner let go in the proper 
direction. 

The runner being started to enter 
the representation of the thick plate 
obliquely, the wheel which first en- 
ters is retjEirded, and when the second 
wheel enters, the direction of the 
runner is more perpendicular to the 
plate, and so it proceeds till it leaves 
the velvet, when the same wheel 
being the first to emerge gains upon 
the other, and the originsi degree ot 
obliquity is restored. This illustrates 
the refraction of a ray of Hght in 
entering and quitting parallel plane 
surfaces of a resisting medium, such 
as a plate of glass, when the run- 
ner enters at right angles to the 
boundary, its direction is of course 
unchanged, as with the ray of light. 
\ The action ol ^i^i<& y'^^sso^ ^^biowf ^ 
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oonvex, and doable convex lenses are 
similarly shown. The convergence 
of parallel or divei^nt rays by the 
doable convex lens is well shown by 
starting two runners at once from 
the ri^ht-hand side of the board, so 
as to traverse the upper and lower 
parts of the convex lens. They are 
made to run into one another, thus 
illustrating the meeting of rays in a 
focos. 

Lastly, by using two runners with 
wheels of different diameters, as the 
refraction depends on the resistance 
to the wheels by the velvet, the 
apparatus may be so inclined as to 
snow plainly their consequent differ- 
ence of refractive angles. 

Now the separation of rays of dif- 
ferent refrangibilities by a prism 
being due to a like cause, this expe- 
riment serves to illustrate mechanic- 
ally the decomposition of white Ijght. 
Let the large-wheeled runner repre- 
sent the red ray, and the small- 
wheeled ninner the violet ray, the 
principle of the prismatic spec- 
trum becomes at once evident. The 
wheels may be If in. and 2 in., with 
rounded edges, mounted on a nearly 
half -inch iron axle, turned down to 
k in. at the ends. The boards may 
be 2 ft. 6 in. by 1 ft. 6 in., with vel- 
vet on each side. It is convenient 
to place the velvet nearer to one end 
of the board to leave room at the 
other for starting the runner; and 
care must be taken to cut the velvet 
so as to present a good resisting sur- 
face, as this varies with the direction 
of the pile. — Nature^ Jan. 1874. 

The Principles of Science.— 
Professor Jevons claims that the 
philosophy which is founded on his 
principles will be an affirmative one, 
not that false and negative one of 
Aoguste Comte, which has usurped 
the name and misrepresented the 
tendencies of a true positive philo- 
sophy. Our science will not (he 
says) deny the existence of things 
bcicaase they cannot be weighed and 
metasared It will rather lead us to 



believe that the wonders and subtle- 
ties of possible existence surpass all 
that our mental powers allow us 
clearly to perceive. The study of 
abstract, logical, aud mathematical 
forms has seemed to convince mo 
that even space itself is no requisite 
condition of conceivable existence. 
— AtltciuBum, 

Brazilian Electric Cable. — 
The following is a translation of 
the telegraphic despatch received in 
Paris by (xen. Morin from H.M. the 
Emperor of Brazil: — "Service from 
\ Rio de Janeiro to Paris rid Fal- 
' mouth, June 23, 6 o'clock. Electric 
I telegraph established from Europe 
to Brazil. In addressing you my 
congratulations on this victory of 
science, I beg you to communicate 
my satisfaction to all your colleagues 
of the Academy of Sciences, to whom 
I owe so many marks of good-will. 
Don Pedro." The Academy imme- 
diately replied: — "The Academy, 
moved by his Majesty's remem- 
brance, offers him its thanks, its 
respects, and its vows." — Nature, 

Depth of Magnetism in a 
Steel Bar. — Academy of Sciences, 
May 4. M. Bertrand in the chair. — 
M. Jamin announces, as the result 
of his experiments, that in a thick 
steel bar there is no magnetisation 
in the centre, and that the elemental 
bars composing the magnet do not ' 
begin to appear till 3 or 4 milli- 
metres from the suriace, but become 
more and more numerous and con- 
tracted against the free surface. 

Conversion of Phosphorus 
into the Amorphous State by 
Electricity.— In these experiments 
Dr. Oeissler uses an exhausted glass 
tube 35 centimetres long, 2 centi- 
metres wide, into the ends of which 
the conducting wires are fused in 
additional pieces, so Hhat their ex- 
tremities are at least 45 centimetres 
apart from each other. The tube 
was filled with phosphorua-vaT3o\w 
of low ten&ioTi. M.\«t \Xi^ ^t^^tv- 
ment the aidea ol \Ni^ \»>a^ ^«% 
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lined with a thin layer of amorphoua between two microBcopic slides of 
phosphorus, varying in colour from ' glass, and two pieces of thin sheet 
reddish bro^-n to a golden yellow. — copper with rounded ends are placed 
Chemical yewM. in contact with the extremities of 

Occlusion of Hydroeen. — ' the platinum, the copper being any 
According to K. Boettger, of Frank- convenient length and bread&, so 
fort-on- the- Main, a thin plate of as to extend beyond the glass slides, 
electro-deposited cobalt, when used | but not to be as broad ; a charge of 
as tlie cathode of a l)attcry in elec- | electricity from about eight square 
tiolysiug wat(.'r, becomes charged '• feet of Leyden jar is passed through 
with nascent hydrogen, just as the I the metals ; the effect of the heat 
late IVof. Graliam showed was the from the charge is to vaporise the 



case with palladium. Pure tin also 
absorbs hydrogen to a slight extent. 
Boettgcr has examined one of Gra- 
ham's small palladium medals 
charged with hydroeen, and finds 
that after the medal had been car- 
ried in a ix)rte-monnaie for two 
vears it had lost all traces of the 
hydrogen originally occluded in the 
metal. 

Self Induction by Non-con- 
ductors. — Attention has been di- 



Slatinum, which is instantly con- 
ensed in a transparent layer upon 
the cold glass. The layer can be 
investigated by a microscope, and 
employed in various ways to deter- 
mine the character of the metal and 
its effect upon reflected or trans- 
mitted light. 

Copper, tinfoil, tinfoil amalgam- 
ated with mercury, gold and silver, 
can be used in a similar manner, but 
they produce layers very dissimilar 



rected by P. Reiss of Berlin, to the ; in appearance. To act upon finely- 



induction which a non-conductor, 
when olectritied, can exert upon 
itself. If a non-conducting plate, 
with two parallel faces, have one 
face charged with electricity, the 
opposite face exhibits the same elec- 
tric state. Thus, if the upper sur- 
face of a class plate be positive, the 
lower suitace becomes aJso positive ; 
but it is believed that immediately 
above the lower face there is a layer 
which is negatively electrified. — 
Athenantm. 

Vaporising Metals by Elec- 
tricity. — The following simple re- 
sults obtained by frictional electri- 
city, contributed by G. H. Hopkins 
to Nature, may be of use in the in- 
vestigation of certain minerals and 
the action of intense heat upon 
them. 

The description of a characteristic 
experiment is all that wiU be neces- 
sary to explain the process and to 
show how similar results may be ob- 
tawed from other substances. A 
venr £ne thread of aheet platinum. 



ground substances, such as vermi- 
on, sulphate of antimony, sulphur, 
&c., a line of the powder must be 
made and the charge be passed 
through it in the same way as 
through the platinum. 

Part of the vapour escapes from 
between the slides, but this can 
easily be condensed upon each of 
two pieces of glass placed in such a 
way as to intercept the vapour as it 
passes from between the two slides ; 
it is then condensed in a long but 
narrow line. The manner in which 
the glass is affected by the heat, and 
the concussion produced by the ex- 
pansion of the vapour, are worthy 
of notice. 

Considerable difficulty will be 
found in vaporising copper, doubt- 
less from its being such an excellent 
conductor. Some of the powdered 
substances appear to require a small 
spark to be passed through them be- 
fore they allow a larger charge to 
pass, as if the particles needed polari- 
Batiou. 



cftibout AH inch ia length, is placed \ I>iBtxi>i>x\ioTv oi >3aft ISSkft^a^s^ 
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Current.— Prof. F. Guthrie showed 
experiments recently to the Phy- 
sical Society, London, illustrating 
the distribution of a current of elec- 
tricity in passing from one pole to 
another across a conducting medium. 
This was shown in the case of solids 
by the stratification of iron filings 
in sheets of tinfoil and lead. A cur- 
rent of electricity was passed between 
two points in a horizontal line lying 
on the surface of a sheet of metu 
placed vertically in the magnetic 
meridian, and the distribution ex- 
plored by means of a freely sus- 
pended magnet-needle. . As the 
needle was gradually lowered, its 
direction of deflection was observed 
to change, at a certain point, from 
east to west. This point was ascer- 
tained by experiment to be at a dis- 
tance below th^ horizontal line in 
which the current entered and left 
the plate equal to one-third of the 
interval between the poles. A simi- 
lar effect was shown in a liquid con- 
ductor. 

The Admiralty Compass.— 
Prof. Sir W. Thomson is dissatisfied 
vrith the Admiralty compass, which, 
he says, is too large to renter cor- 
rectly, and which hunts id a gale. 
He has prepared two new compasses, 
which have had several triau with 
perfect success, and which, by a new 
method of fixture, he hopes to make 
free of the tremor which, especially 
on board steamers, prevents correct 
registration. Referring to Summer's 
Method of Navigation, Sir WilUam 
says that ''it would be the greatest 
blessing to young and old navigators 
if every other system were done 
away with," I 

Mectric Light for Light- 1 
houses. — An important extension '. 
of the application of electricity as an 
illuminatiug affent is about to be 
made by the Trinity Board. The 
two lighthouses on the Lizard Point ' 
are to be fitted with the requisite ; 
apparatus for the producidoa of the , 
muotno light The penetrating : 



power of this light will be of the 
utmost value at this, the first point 
I of land made by homeward-biound 
I ships. 

Kew Thermo-electric Pile. — 
'. M. Clamond found in his pile a con- 
siderable increase of resistance, and 
this was due to two causes— ^1) Oxi- 
! dation of the contacts of the polar 
I plates with the crystalHsed bar under 
: the influence of heat; and (2) split- 
ting of the bar and separation of its 
different parts in planes perpendi- 
cular to its length. In making lus 
couple he uses an alloy of zinc and 
antimony, and plates of iron as arma- 
tures. The bars are collected in 
crowns of ten bars each, superposed 
and separated by washers of amian- 
thus, and coupled for tension. The 
whole forms a cylinder, the interior 
of which is lut^ with amianthus, 
and heated by means of a pipe of re- 
fractory earth pierced with holes. 
The sas mixed with air burns in the 
anniuar space between the tube and 
the bars. The entire surface of the 
crowns of the pile is 35 square deci- 
metres. The consumptiou of sas is 
controlled by M. Girond's regulator. 
Thus arranged, the pile wiU work 
whole months without requiring at- 
tention, giving a current absolutely 
constant. One model tested con- 
sumed 170 litres, that is, about 5 
centimes of gas iu the hour, and de- 
posited 20 grms. of copper, which 
makes the expense of gas per kilogr. 
of copper deposited 2 francs 50 cents. 
M. Olamond has made models of 
various size; the quantity of elec- 
tricity increases proportionally to the 
size of the pieces. — Chemical News, 

Electric Conductibility of 
Wood. — The manner of rendering 
wood non -conductive is a question 
of some practical importance, since 
the only insulator free from brittle- 
ness hitherto known is ebonite, a 
substance both costly and liable, in 
course of time, to an efBLoreaceuce ot 

sulphur. IVOTV WL^ ^WaRNMBl'^wA^ 

which are \io)5a. if^^aXw^-^ ^g«^ ^»sil- 
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dncton, become nearly non-oondno- 
tiTe if stove-dried and saturated with 
eertain oily and resinoaS liquids, , 
which close up the pores ol the ' 
bodies in question, and prevent i 
tnoiiture from penetrating within, i 
Other kinds of wood can bo modified | 
n the same manner. Sawdust of hard ; 
woo<l, agglutinated with blood, and j 
submitted to a considerable pressure, ! 
so as to mould it into a solid tena- 
cious body, like the hardened woods ' 
of M. Latry, is a good insulator for ' 
voltaic currents. After remaining 
six days in a damp cellar it showed 
no galvanometric deviation. Samples ; 
of wood baked and soaked in paraffin, . 
and then exposed to moisture, were • 
sensibly conductive. Wood stove- ' 
dried, and soaked in different var- 1 
nishes, proved also still capable of , 
re-absorbinff moisture, aud, conse- ! 
<iuent]y, of bccomiosr conductive. '. 
Compression diminishes the con- . 
ductivity of wood for the time 
being. — Th, du Monccl, Compt€s\ 
BcnauA. ' 

Ozone by the Electric | 
Effluve.— A. Boillot has been led | 
to operate under the following novel j 
conditions :— Instead of forcing the 
oxygen gas to pass between tubes 
formiDj^ a very narrow annular 
cylindnc space, traversed by the 
effluve, he wished to ascei-tain what 
would happen on experimenting with 
the same source of electricity in a 
much larger space. To this end he 
took a first tube of glass, 36 centi- 
metres long and 1 m.m. in internal 
diameter, and filled it with graphite 
reduced to a fine powder. One of 
its ends was closed at the lamp, and 
to the other end was sealed a plati- 
num wire communicating with the 
graphite. This small tube was 
placed in the centre of a tube of 
medium size, of 9 m.m. internal 
diameter, so that there was an inter- 
val of at least 3 m.m. between the 
sides ol the two tubes in the entire 
len^b of the auDuhr cylindric space 
irlueli they formed • Into this space 



the gases were to penetrate, and 
there undergo the action o^ the 
effluve, being in contact merely with 
the sides of the tubes. The above 
combination of tubes was fixed in a 
third and larger tube of the same 
length as the former, theannularspace 
beiuff here also filled up with powdered 
grapTiite. The two rings of carbon 
at the ends of the large (outer) tube 
were then stoppered with shellac, a 
platinum wire being fixed in one of 
the rincs so as to conmiunicate with 
the carbon in the large tube at the 
opposite end to theplatinum wire in 
toe inner tube. From this latter 
side the gas enters into the space 
left between the small and the 
medium tube, which is prolonged at 
the other end, and re-curved over 
the trough where the gas has 
collected which has undergone the 
action of the electricity. This 
electricity is produced by connecting 
the platinum wires of the apparatus 
with the electrodes of ian induction 
coil working with two, three, four, 
or five moderate- sized Bunsen ele- 
ments. In these conditions, and 
under the action of so feeble an 
electric tension, the effluve acts upon 
the gaseous current experimented 
upon. Both with atmospheric air 
and with oxygen, ozone was produced 
in great quantity. 

The Electric Spark.— It has 
been observed by A. Tcepler that the 
traces left upon surfaces of glass 
covered with a very thin layer of 
lamp-black by electric sparks pass- 
ing from one pointed conductor to 
another, show under the microscope 
a regular structure. Sparks from 4 
to 6 centimetres long generally trace 
a clear fiurow 3 m.m. in breadth 
with a dark axis, the particles of 
soot being either projected laterally 
or accumulated along the axis. On 
the side of the positive conductor the 
trace of the spark is almost alwava 
ramified in bundles, which is not tLe 
case on tbe %\de of the n^^ative 
' conducloT, 
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Fleming's Battery-— the new 
contact-theory of the Galvanic 
Cell. — After discussing the most 
recent views regarding the contact and 
chemical theories, the inventor re- 



physicsand withmechanics, anymore 
than with anatomy ? What enlight- 
ened agriculturist does not under- 
stand that the problems of culture 
and of production are essentially 



cently exhibited to the Physical So- ; questions of zoology, 1x)tany,^logy, 
ciety the action of his new battery in ! and chemistry ? And in this great 
which metallic contact of dissimilar ; city (Bordeaux), one of the queens 
metals is completely avoided. The ; of universal commerce, what mer- 
battery consisted 01 thirty test-tubes ' chant will deny the importance of 
of dilute nitric acid alternating with | geography ? Science is as indispen- 
the same number of tubes of sodium ! sable to the military man as to the 
pentasul^hide, all well insulated. ! manufacturer, the physician, the 
Bent strips of alternate lead and | agriculturist. Certainly I am far 
copper connected the neighbouring ; from denying the part which in war 
tubes. By this device the terminal I will always fall to courage, to inspi- 
poles are of the same metal. On ' ration. But inspiration must be en- 
connecting with a coarse galvano- { lightened by study ; bravery must 
meter, the needle was violently aod be furnished with arms equal to 
permanently deflected. Tested by j those of the enemy. Revive in ima- 
the quadrant electrometer the poten- . gination Kenaud de Moutauban or 
tial was shown to increase regularly the Koland of legend ; place them 
with the number of cells. The sixty upon Bayard or Froutin ; cover them 



cells on first immersion showed an 
electromotive force exceeding that of 
Darnell's cells. The principle upon 
which tibe, action depends is tnat 
in the acid lead is positive to copper; 
in the sulphide it is negative. Mr. 
Fleming further showed how by 
using the single fluid nitric acid and 
the single metal iron, a similar bat- 
tery could be constructed, provided 
one half of each iron s1»ip was 
rendered passive. In this form also 
no metallic contacts occurred. 

Science. — M. de Quatrefages, in 
his address to the French Associa- 
tion, spoke impressively of the 
sphere of science at the present day. 
He said: — "Science is at present 
everywhere ; she is becoming more 
and more the sovereign of the world. 
What indust^ can dispense with 
the aid of mechanics, and is there 
any industry which would wish to 
be bound to the progress already 
realised by that Science ? Is there 
one which would despise the help of 
Chemistry? What physician, worthy 
of the name, would consent to dis 



with their enchanted armour, and 
dart them against a simple mechanic 
mounted upon his locomotive. You 
all know what will be the result of 
the shock : coursers and paladins 
will be brayed." 

Scientific Ascent on March 
22nd, 1874.— MM. CroieSpinelU 
and Sivel started from La ViUette 
at 11.33 a.m., and reached their 
maximum height, 7300 metres, at 
1.30 p.m. The temperature (which 
had been + 13** at the ground) was 
there — 22". They came to the 
ground again at Bar-sur-Seine at 
2.12 p.m. Spectroscopic observa- 
tions were made as to the two dark 
bands of aaueous vapour, which M. 
Janssen had supposed to be of ter- 
restrial origin, while P. Secchi 
thought they would persist in hich 
regions, the vapour being in the 
sun. The bands were Ijoth gone by 
the time 7000 metres was reached, 
M. Janssen's view being thus con- 
firmed. The authors had also taken 
with thems ome oxygen as a counter* 
active to the e.fC&c^ oi \«.\%l'w:^<ai^. 



to 
pense with physiology, tb&t complex j It proved u^elvsX, ^^ftSiNA\itt^|jJ^^ N.nr^ 
science^ daughter of cbemiatry ? with ' menhcwevet ^^'e>\«Q??X:^ . ^\>Ckfc^i5&Rs5^ 
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were more mirked in M. Croie- Barometric Pressures on Fhe- 
Spinelli, who ia of lympluitico-iier- nomena of Life.—M. Bert dee- 
T0U8 temperament, than in M. Sivel, cribes experimentB made on himitlf 
a Tery strongman of sanguine tem- He went into a chamber, from 
peramcnt. The former, when not which the air could be exhausted, 
respiring oxygen, had at one time and caused the pressure to be re- 
to sit motionless on a bag of ballast, duced to 450 ul in about half an 
After a dozen respirations he could hour; it was kept between this and 
rise, talk vivaciously, look atten- 408 m.m. (corresponding to heights 
tively at the sun, ana make delicate of 4100 and 5100 m.) lor an hour 
observations. The mind was ac- and ten minutes ; then the normal 
curate, and the memory excellent, pressure was gradually restored. At 
The inspirations also improved his 4.50 m.m. he experienced mountain 
appetite and digestion, and reduced , sickness ; felt heavy, weak, and 
the pulse from 140 to 120. Pigeons sick ; with fatigue of si^ht and 
taken up in the balloon seemed ill at general indifference. On raising the 
ease in the high regions. The first | right leg it was seized with oonvul- 
was despatch^ at 5000 metres. It | sive treblings, which extended to 
commenced by beating its win^ \ the left leg, and continued some 
tr3ring for a little to get back to its j minutes. Tne face was congested, 
cage, out finding its efforts vain, it i &c. ; he was unable to whistle. But 
descended, describing curves 200 to ; the interesting point in the experi- 
300 metres diameter, and with a : ment was this:— He had taken in 
high velocity of about 40 to 50 with him a small vessel of pure 
metres per second. It arrived at its , oxygen. When the pressure was 
destination, but not for thirty hours. 4.50 m.m., and the pmse had risen 
The second, let off at 5200 metres, re- ' from 02 to 84, he made an inspira- 
tumed to its cage. — Comptfs Jlendus, Hon of oxygen; immediately the 
Resistance of Glass Tubes. — I pulse fell to 71. It rose again to 
M. Caillotct states : — 1. That a glass | 100 on his making an effort with 
vessel is broken much more easily , the spirometer, but a fresh inspira- 
by an interior pressure than by an ! tion of oxygen brought it to 70. A 
exterior. Thus, a vessel of glass , like result followed other inspira- 
0*55 m.m. thick, and 17 m.m. dia- ; tions. Through inhaling the oxygen 
meter, was crushed under a pressure ' the mountain sickness disappeared, 
of 77 atmospheres; whereas an in- ' Aerial Navigation. — M. Hebn- 
terior pressure of 38 atmospheres . holtz has sought to determine the en- 
was sufficient to burst it. 2. That ' ergy of the motor forces necessary in 
the quantities by which the volume a steam balloon inflated with pure 
of the vessel varies are proportional '> hydrogen in order to give it a 
to the pressure, at least within wide j velocity in the face of a sliffht 
limits, especially where this pressure breeze. He concludes that to give 
is exerted on the exterior. Thus, in the aerostat a velocity of 30 kilo- 
one case, the rise of liquid in a j metres per hour, there must be ex- 
capillary tube forming part of a ves- 1 pended about 100 per cent, of the 
sef of glass (1'05 m.m. thick, 9*05 motor force necessary to obtain a 
m.m. internal diameter) subjected td ; velocity of 21 kilometres per hour 
exterior pressure was 6 m.m. per 20 i in a large German steamer (on which 
atmospheres, and the experiment was observations were made) ; but the 
continued up to 460 atmospheres, i volume of the aiirostat must be 
ilie rise throughout being proper- ! forty-two times the displacement of 
tional to the pressure, \ the ^eaael. The chief difficulties, 

Ihduence of Changes ixi.\accoTOang\»lA..'a.«axE^^\a^ «E%^du^ 
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groftt size which the aSrosiat must 
have, and the weight of the motor 
Bcrewi. With refereoce to this M. 
de Fonvielle remarks that the rapid 
rapture of thermal equilibrium by 
action of solar rays, the sudden sur- 
charges through fall of rain, friction 
from currents, electric phenomena, 
and manv other obstacles, which 
M. flelmholtz has left out of ac- 
ooont, complicate the case. His 
reasoning would only hold good if 
the moving bodies had the same 
geometric form, and merely differed 
in scale of construction. In the 
ship he only considers the immersed 
part, and as the aerostat is com- 
pletely immersed, his reasoning 
would only be applicable if it were 
shown that the dynamic conditions 
of movement, force, velocity, and 
friction were the same where the 
large steam vessel moved under 
water altogether. Now it seems 
demonstrated that, other things 
equal, the movement would be 
much more easy under water, and 
the velocity would be greater for 
the same quantity of force deve- 
loped, supposing such a vessel could 
be made. Some fish go faster under 
water than the most powerful steam- 
ers, though their organic heat, which 
is the source of their dynamic force, 
is very smalL M. HeUnholtz's con- 
clusions, then, based on a study of 
superficial movement, we therefore 
consider to be too high. He also 
points out that Helmholtz neglects 
the retardative effects of a partial 
vacuum behind the large aerostat, 
and the condensation in front. 

Plateau on the Soap Bubble. 
— M. Plateau in all his researches 
seems to have selected for his study 
those phenomena which exhibit 
some remarkable beauty of form or 
colour. In the zeal with which he 
devoted himself to the investigation 
of the laws of the subjective im- 
pressions of colour, he exposed his 
eyes to an excess of Ueht, and has 
evwrnace been blind, jBut in spite 



of this great loss he has continued 
for many years to carry on experi- 
ments on the forms of liquid masses 
and films, which he himself can 
never either see or handle, but from 
which he gathers the materials of 
science as wey are furnished to him 
by the hands, eyes, and minds of 
devoted friends. 

So perfect has been the co-opera- 
tion with which these experiments 
have been carried out, that there is 
hardly a sioele expression iu the 
book which he has recently pub- 
lisheil to indicate that the measures 
which he took and the colours with 
which he was charmed were observed 
by him, not in the ordinary way, but 
through the mediation of other per- 
sons. 

But it is in the experimental in- 
vestigation of the effects of surface- 
tension on the form of the surface of a 
liquid that the value of M. Plateau's 
book is to be found. He uses two 
distinct methods. In the first he 
prepares a mixture of alcohol and 
water which has the same density 
as olive oil, then introducing some 
oil into the mixture and waiting till 
it has, by absorption of a small por- 
tion of alcohol into itself, become 
accommodated to its position, he ob- 
tains a mass of oil no longer under 
the action of gravity, but subject 
only to the surface-tension of its 
boundary. Its form is therefore, 
when undisturbed, spherical, but by 
means of rings, disks, &c., of iron, 
he draws out or compresses his mass 
of oil into a number of different 
figures, the equilibrium and stability 
of which are here investigated, both 
expeiimentally and theoretically. 

The other method is the old 
one of blowing soap-bubbles. M. 
Plateau, however, has improved the 
art, first by finding out the best 
kind of soap and the best proportion 
of water, and then by mixing his 
soapy wateT "v\\.\v ^^'^awvaa. "ftpci^- 
blea iormed ol \.\i\a \\<q^\ nO^X^X* 
for houTB, ttn^ w«a. ^«i^%. 
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images of these plates were then . the same manner as when reflected 
projected on the screen of the lecture- | from non-lumiuuua smoke. 
room by means of a lime light, being i The Windhausen Ice and 
in some cases magnified to 2500 | Kefri^rating Hachine. — With 
diameters. The diagrams included , this apparatus a temi^craturc of 54' 
interference phenomena produced by below the freezing ^>oint of water 
Fresnel's pnsm, diffraction bauds '■ of Fahrenheit's thennnmetcr is 
borderinz the shadows of a straight , produced. The iiriuciple of tiie 
edge and an angular aperture, the machine is the condensation of air 
internal interference bands in the ' by {wwerful pressure, the cooling of 
shadow of a wire and a needle, the . that condensed air, autl allowing the 
shadow of a small circular disc, and ; cooled air to escaije into a cy Under 
the phenomena presented by light : under a gradually diiuinialiiiig prcs- 
whicn has passed through a small i sure, this expansion lieiiig attended 
circular hole. ' with the development of great cold. 

liUminous Signals. — Supjpose a \ Prof. E. J. Houston propr^ses the in- 
telescope directed, in a station at ; troduction of a second compressing 
which we are, to another to which ; cylinder, with which the coudensed 
we wish to send light. Place at the air, after being cooled, could be 
focus a diaphragm with very small ; still further compressed, acain 
aperture, such that the held of ; cooled, and finally conducted into 
▼ision only, includes the building the expansion cylinder. Tuder a 
(tower or the like) iu which the [ pressure of sixty atniosplieres, a 
other o1)server is. Kemove the eye- considerable mass of air at the tern- 
f^lass, and put behind the diaphragm ; pcrature of, say, 100' F., would pro- 
m the axis of the telescope, first, a i duce, in its exx>ausion, a re<luction 
convergent glass, then a luminous < of temperature greater than any yet 
source, the conjugate image of which '• obtained. By this apparatus it is 
produced by the glass falls exactly in j thought many of the incoercible 
the opening of the diaphragm. The I gases might l>e soHdified, and pro- 
luminous bundle will theu fail on ; bablythe confirmation of the *'abso- 
the building included in the field of i lute zero " be 'determined, 
rision, and the light will be invisible j Solar Radiation. — M. Desains, 
to any that are out of this field. ' in the CompUs Rendn.% says : — Sup- 
The aistant observer will perceive ' pose a narrow valley enclosed 
this bundle in full. He will see the . T>etween high mountains. From 
object-glass of the emitting telescope ' simultaneous hygrometric observa- 
illnminated throughout its surface, : tions at the bottom, on the sides, 
and the greater the diameter of this ■ and the summit of the mountains, 
the further will the signals be per- 1 the average hygrometric state of 
ocptible. M. Laussedat states that air in the valley may be ascertained, 



\ff fhia means a simple petroleum 
hmp will give signals visible to the 
naked eye at 36 kilometres. — Chem. 
<^ireHML 

Thm Beflectingr Power of 
L. iSoret's experiments 
fl>"~ ■" ** its re- 

ipera- 
eory 
ce a 
n a 
aely 




and the mean weight of vapour in a 
given column of this air. If, at the 
same time, observation be made of 
the intensity and transmissibility of 
solar radiation at the bottom of the 
valley and on the tops of the moun- 
tains, we may deduce from these 
the double influence experienced hy 
rays in their passage through an air 
layer of known 'w«v^^\,^ wi\ ^wa- 
taining aknown o^xv&xiVhXi^ ^V^vqqtox. 
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different hjgrometrio itatee, bat 
with the same height of the snn 
above the horizoo, it will be poeiible 
to conatruct hygrometric tables, bj 
meani of which, from differences ob- 
senred in the traosinissibilifcy of 
solar rays, we may deduce those of 
the total weight of aqueous vapour 
which the atmosphere contains in a 
given direction. At Paris, for nearly 
equal thicknesses of atmosphere, M. 
Diesains has found the transmissibi- 
lity of solar rays vary from 0*55 to 
0*77. The variations are greater 
than those obtained by interposing a 
layer of water 0*01 m. thickness in 
the path of direct rays. 

Temperature of the Sun. — P. 
Seochi has endeavoured to compare 
the solar radiation with that of the 
electric light.* He used the thermo* 
heliomcter described in his work on 
the Sun. It is difficult to determine 
the surface of the radiating parts 
of the carbons, and he endeavoured 
to do so by comparing their dimen- 
sions with those of glass tubes 
placed very near, and estimating the 
aistances at which a platinum wire 
entered into fusion without touching 
them. Thus, a surface nearly rect- 
angular was got, and the radiation 
of parts exterior to this limit was cut 
off by diaphragms. The temperature 
produced by solar radiation was de- 
termined about midday on several 
days in July, and with the same in- 
strument. The difference was found 
17*16'* C, or, with correction for at- 
mospheric absorption, 17 37*C. The 
solar radiation is thus given as 
thirty-six and a half times that of 
the carbon points. This estimate, 
however, he considers less than the 
truth ; and taking Soret's direct 
estimate (on Mont filanc) of 2113° 
instead, then, supposing the tem- 
perature of the radiating surface of 
the carbons 3000" (which is not 
exaggerated), and supposing the 
i^adjation proportional to the tempe- 
ntnre, we get, for the potential 
^apenture of the aviu, 133-780'C. 



This might be even raised to 
169 •«80'^ the figure of 27' C. were 
taken as product by solar radia- 
tion. If tne temperature of the sun 
reaches only some thousands- of 
deffrees, his cooling should be sen- 
silde in a comparatively short time, 
and the diminution of temperature 
should lend a notable acceleration of 
the stars' radiation. 

J. Ber^r Spence's <<Steam- 
Be^neratin^ Principle." — ^The 
invention consists in passing steam 
at ordinary atmospheric pressure 
into a solution of caustic soda, which 
is thereby raised to its own boiling- 
point. It is proposed to use the heat 
thus developed to generate steam, 
the waste steam from an engine- 
boiler being employed in the first 
instance to heat tne caustic soda. 
Mr. Spence, at Stafford House, has 
shown that this effect was absolutely 
produced by raising a solution of 
caustic soda to a heat considerably 
over 212" by means of a jet of steam, 
but stated that he had not yet 
worked out practical details as to 
the employment of the idea, though 
he exhA>ited a sketch of an arrange- 
ment of boilers which he considered 
might render it available. 

fieport of the Conunittee of 
the British Association on 
Siemens's Pyrometer. * — Four 
pyrometers supplied by Dr. C. W. 
Siemens have been examined ; they 
were numbered by the makers 404, 
411, 414, and 445, respectively. In 
No. 404 the coil of platinum wire — 
upon the change of whose electrical 
resistance the indications of the 
instrument depend — was protected 
from the fire only by a wrought-iron 
tube closed at one end ; in Nos. 411 
and 414 there was a piece of plati- 
num foil round the coil inside the 
iron tube ; in No. 445, the part of the 
iron tube which in the other pyro- 
meters was exposed to the fire was 
replaced by a tube of platinum, but 

* Read \>efoTQ \^e l^tltVi^ iA»Qiija&&s»^ 
BellMt ML«etlQ8>^ecU'3!&.B. 
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this instrument, like all thereat, had 
a long stem formed of a wrought- 
iron tube, about 1^ inch diameter, 
meant to project from the furnace. 

The ezpenments consisted in re- 
peatedly heating the pyrometers to 
redness in a common open fire-place 
(without blower), and ascertaining 
their electrical resistance at 10"* C. 
before and after this treatment. 
The measurements were made when 
the part of the pyrometer containing 
the coil was immersed in water of 
known temperature, which was 
always nearly that of the atmo- 
sphere at the time, and the results 
were reduced to 10° by means of a 
coefficient determined by experi- 
ment. This method was preferable 
to attempting to bring the pyro- 
meter always to the same tempera- 
ture by means of ice, since the 
thermal conductivity of the wrought- 
iron stem made the temperature of 
the coil uncertain, whenever there 
was much difference between the tem- 
perature of the atmosphere and that 
to which the coil was exposed. The 
resistances were measured by means 
of a Wheatstone's Bridge. 

The final results were as follow : — 
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9-920 
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+1-169 
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10105 


10-059 


-0-046 


-1-5 C. 



Hence, it appears that pyrometers 
constructed like the first three— that 
is, with an iron tube surrounding 
the coil of platinum wire, caonot be 
relied upon to give constant results ; 
but that 1^0. &5, in which the use 
of iron to protect the coil is entirely 
aToided, is sufficiently constant for 
most industrial applications. 

Sound Waves. — Prof. Dobleur 
takes a tube of any material, 1 to 2 
iocbet in diameter, and 14 laches 



long, or more. On one of the ends 
he ap{>lies a membrane of silk-paper, 
fine ribbon, or gold-beater's SKin. 
In the centre of this he fixes with 
gum a piece of looking-glass, not 
more than an eighth of an inch 
square, with the reflecting side 
turned outwards. When dry, it is 
turned to the sun-light, the open end 
of the tube is put in the mouth, 
holding the other end in such a 
manner that the ray of light re- 
flected may fall upon a white wall 
or on a sheet of paper. If the 
operator then speaks or sings into 
the tube, the regular motion of the 
ray of light presents very pleasing 
and re^^ular designs, which differ 
according to the intensity of the 
sound, but which are always uniform 
under the same conditions. 

Application of Wind to 
Stringed Instruments.— J. B. 
Hamilton, in a recent lecture to the 
Physical Society, commenced with a 
short history of the efforts which 
had been made to bring the Eolian 
harp under human control. Mr. 
Farmer succeeded in getting wind to 
do the work of a bow upon a string 
by attaching a reed to the end of it, 
forming thus a compound string, 
from which a few notes of great 
beauty could be obtained. Mr. 
Hamilton, in attempting to complete 
a perfect instrument, soon found he 
had undertaken an almost impossible 
task. After two years of labour, 
however, he not only gained expe- 
rience sufficient to perform what he 
had undertaken, but also discovered 
that by a different mode of employ- 
ing the same materials, i.e., a string 
and a reed, he could secure for a 
string the advantages afforded by an 
organ-pipe in addition to those which 
it already possessed. Showing a 

Eianoforte-string on a sound-board, 
e said, *' Such strings already -pos' 
sess certain advantages — first, sim- 
plicity of reinforcement by a common 
sound-board', ^^coxis^, ^wswsas^ ^ 
space ; t\uid^ \A«vi^Mi% ^1 \ft^^\ 
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fourth, sympathy. Can I alao secure 
for this string the advantage of an 
organ-pipe ? '* Accordingly, an open 
diapason-pipe was proposed for imi- 
tation, aod, to the general surprise, 
the string was made to exactly imi- 
tate it in all these respects. Another 
striae was next soimded, represent- 
ing the note of the largest orean-pipe 
in use, in conjunction wiw other 
notes, satisfying the hearers that 
not only could a string do all the 
work of an organ-pipe in giving 
volume and sweetness to the note re- 
inforced, but could afford the exqui- 
site sympathetic and blending power 
hitherto i)eculiar to strings. Such 
notes were also sounded seven 
octaves apart. The reinforcement 
correspouaiug to the pipe was se- 
cured by tlie utilisation of a node 
which cut off from the string a seg- 
ment corresponding to the note re- 
inforced, presenting to all api)earance 
the phenomenon of an organ built by 
nature out of a string. This node, 
being a source of motion, is also 
utilised for gaining quickness of 
speech, since a cord, acting as a 
damper, and stretched across the j 
nodal line of a series of strings, j 
serves to communicate instantaneous 
sound from key to key. Another 
invention of Mr. Hamilton's was a 
string which could not be put out 
of tune, to the great surprise of 
those who attempted to do so. He 
also exhibited a new pianoforte- 
string, which, by its purity and 
volume of tone, showed that the 
results of a grand pianoforte could 
be obtained from a cottage instru- 
ment. 

Fog: Signals.— Prof. Tyndall's 
experiments on soimd, made for our 
Trinity Board, are bearing fruit. 
The French Government has ap- 
pointed a commission to conduct 
experiments upon a sbeam organ, 
called **The Calliope," which can, it 
iff said, be he&rd iifteen leagues in 
£ne weather at sea. These new 
experimenta »te to be made during 



the period of the equinoctial gales. — 
Athenceum. 

Thermo-Electricit^ in Iron 
Ships.— There is a curious point in 
connection with the deviation of the 
compass on board iron ships which is 
now beginning to attract the atten- 
tion of scientific men. It is now 
believed that some of the sudden and 
hitherto unaccountable changes in 
the deviation of the compasses of 
iron ships— which are often unsus- 
pected until allesed as the only con- 
ceivable cause of the vessel running 
ashore —are the effects of an unequid 
and varying distribution of heat over 
the iron hull, generating thermo- 
electric currents. Sudden slight 
changes of compass deviation, not 
exceeding five decrees, have been 
noticed on board iron ships on the 
North American coast, l)6tween 
Sable Island and Nantucket, and 
these are now attributed to changes 
in the temperature of the hull, 
occasioned by the vessel passing 
from warm to cold water, or vice 
versa. The warm temperature of 
the Gulf Stream, taken in 'connection 
with the cold counter-current, is con- 
sidered to be quite sufficient to ac- 
count for many of the suspected 
compass errors on board iron ships in 
the North Atlantic, and the recent 
loss of the City of Washington may 
perhaps be explained in this way. — 
Broad Arrow. 

Influence of Pressure on 
Combustion. — M. Cailletet finds, 
by means of an ingenious apparatus 
in which he has been able to bum 
not only a candle, but also a wick fed 
with alcohol, in highly condensed air, 
that the light gradually increases 
with the compression, finally be- 
coming dazzline and so brilliant as 
to rivsd that of phosphorus in oxygen. 
If then, however, the pressure be 
increased, the brilliancy of the light 
diminishes, the flame becomes smoky 
and flakes of lamp-black are depo- 
I sited. ¥10x0. \»iEkSa \\i Sa ^«» \S[i«.^-UaA 
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creaseB with the pressure up to the 
point of dissociation of the hydro- 
carbon gases of the candle. The 
same fact was shown by the si)ec- 
tmm ; the spectrum increased with 
the temperature up to a certain 
limit, which could not be readily 
passed. From these facts M. Deville 
draws the conclusion that it is very 
decidedly an error to estimate the 
sun's temperature at several millions 
of degrees. These exi)erimeut8, as 
well as those of Berthelot and his 
own, go to show that there is a limit 
to possible temperatures, and that a 
burning body cannot produce heat 
of an mdefinite intensity. ** Per- 
haps," he' says, "the temperature 
of 2000* Cent, is the highest tem- 
perature which can exist in the uni- 
verse." M. Violle believes from 
experiments which he has made that 
there cannot be a temperature higher 
than 1400° Cent, anywhere. 

Accidental Explosion of Ben- 
sine by Electricity. — The acci- 
dent took place in the dye-house of 
M. Tipelin at Puteaux. A workman 
was occupied in cleansing a piece of 
cashmere stufif from grease, and was 
washing it for that x^urpose in a bowl 
filled with benzine. He plunged 
about six metres of this stun in the 
bath, rubbing it briskly, and then 
hung it to dry upon a peg placed above 
the bowl. Now he had often noticed, 
as also had others, that when he took 
the stuff out of the bath and wrung 
it, it produced loud cracklings, ac- 
companied by small sparks and very 
sensible prickings of his body and 
hands. 

In this last instance, during the 
treatment in this way of such a 
piece of stuff, the bath suddenly 
took fire, burning the workman 
severely on the arms and hands, the 
result being a considerable fire in 
the premises. This could not but 
be attributed to the tiring of the 
bennne by ibe electric sparks caused 
hy ibe rnbbmg of the cloth in the 



The facts and evidence being con- 
clusive, and as this phenomena 
affects the property, and, perhaps, 
lives of the workpeople of a lar^e 
number of factories employed in 
dyeing, the French Academy of 
Sciences has appointed three com- 
missioners (MM. Balard, Edmond 
Becquerel, and Berthelot) to study 
the matter, to fully determine its 
nature, and to suggest such means 
as may best be employed for guard- 
ing against the danger of a confla- 
gration from this cause in the 
future. 

Sea Waves.— C. W. Merrifield 

fave a lecture last year, at the fioyal 
nstitution, on ** Sea Waves." The 
sjieaker, in beginning his discoui'se, 
pointed out the special importance, 
in understanding the subject, of 
knowing that the advance of a wave 
is neither necessarily nor generally 
accompanied by any corresponding 
advance of the water itself. There 
are many other forms of motion in 
which this advance of form only 
occurs ; and he exhibited large 
models of screws, pointing out that 
when the barrel on which the screw 
is cut is simply turned round with- 
out advancing, the screw-thread 
appears to advance like a series of 
waves ; but that when the screw 
works in a nut, so that the screw 
advances, then the screw-thread re- 
mains apparently at rest. In the 
same way, in sea waves which appear 
to advance rapidly the water has no 
sensible motion of advance, while in 
the series of waves often seen below 
a bridge or shoal in a rapid river the 
water does advance, and the waves 
stand still. 

What really constitutes a wave is 
that each particle of water shall go 
through the same little dance of its 
own, while the successive jjarticles 
**take up the dance" in regular 
order. There will tVven V>fc «* n«^^^ 
or series oi wovea, 'w\kfe>i\\^t NiXiw^t^Xsfe 
any general movemaxA. ot ^soLXx^iJ^va' 
the water ox not, 
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sncident bmidle ii D&tural or polar- j 
MBod ; other*, wbtne rafr&ngibility is , 
often inferior to that of the eicitiiig 
z-avB, h&Te the propertiea of aatnr&l : 
Xiont, And prodnce flnoreicence. : 
1%ia fluoreacence a s Keneral pro- 
perty of tnnapafent bo^ee. Uaing : 
"tlie purMt liquida (aa thoae from 
-oondensation of aulpliuraua acid gaa, 
cy aa<^en, kc ), the iUutninatioD is j 
not extinguished when one looka in i 
^ direction normal to the buodle onii 
t;o the plane of polarisation of the in- 
cident light, or, if natural lijjlit is 
used, aod it is observed through a | 
bi-prisiD, one of the two images : 
ueTerquitedisappean. Amongcr^s-I 
talliaed aubstaaceB, quartz and rack- I 
»alt do Dot show the least trace of | 
flaoT«acence, and they are diatinctly i 
illumiaated. The author polarises a < 
bundle of solar rays with a Foucault 

Krism, oad concentrates it with a 
na of quartz cut parallel to the ' 
Kxis- The principal sections of the '■ 
polariser and leoi are mode to coin- 
cide. If the bundle thus concen- 
trated traverses the quartz, either 
in the state of the ordinary ray or 
of the extraordinary, one observes 
in the plane of polarisation a distinct 
TFliite trace, which is quite eztin- 
Bniahed with a Nicol. Looking in a 
direction normal to the plane of 
. ptduiMtion, the illumioation it nil; 
wad there is not the least trace of 
flnomscenoe. When the ray traverses 
til* qnarta in the direction of the 



by a Nicol, when the emergent raya 

are superposed. The orange-red is 
due to fluoreocence, and the poUriaed 
iUiuuinatioa is not appreciable. The 
iluoresceDce due to the ordinary ray 



fluor-tparnaitestbetwo distinct pro- 
perties of quartz and (Iceland) spar 
in greater intensity ; it gives a white 
illumination very vivid iu the plane 
of pclorisatioQ, and a violet-iodigo 
fluorescence in the perpendicular 
direction. These three crystallised 
substances-— quartz, spar, and fluo- 
rine— represent, from the illumina- 

all tranaj 
referred. To t 



essence of petroleum, has a quinic 
flnoreacence of bright indigo-blue. 
Curious efiecta are obtaio^ witii 
prisms of hardened glass ; the thread 
of polarised light travertine them 
gives a luminoua trace, which ia 
white and partly polarised at certain 
points, while at other points it is 
natural and coloured yellowish-green 
or bluish-green, according to the 
'fluorescenceof the colours used, these 



le of polarisatdc 



The 



I 



I 



fraction ol 

direction of the plan 
of tlie illuminating buudle. 
author adds some remarks on tne 
pbotospheric experiments by means 
of which be measured the proportion 
of polarieed light of rays emitted 
by a liquid iUnmiDated by a bundle 
of rays of natural light — C/wmieal 
tftvis, from Ctrmptee Jfendm. 

Ocean Waven.— R. 8. Deverell 
has devised apparatus by which the 
movements of a ship at sea can be 
istered ; and observations have 
. sn mode with it by bis brother, 
rho went to England in the Nor/iAk. 
duration of the voyage was 2026 
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Aft oscillations or pitches. The finally decided to cooyert the red 

average number of oscillations in ' into a white light, with the resolt as 

both directions per minute was four- ! indicated. 

teen. The average of pendulum ! The Physics of Ketallur^. 

registering l>eam movements was | — M. Jordan, in an interesting 

over 1.>,0(H),000', while that of the | paper in Iron, of which the follow- 

forc-Aud-aft movements was nearly 

r>,<K)(),0(M)'. Mr. Deverell consi- 

dcre<l that he hod established : 

1. That l>etween ocean limits the ! tive study of these two substances, 

swell of the ocean is unceasing. 2. - so unlike in many points, is full 

That the oscilLitiou of a vessel in an | of suggestion to the metalluigist. 

ocean fctcli is unceasing. 3. That , I read, he says, lately, Professor 



mg is an abstract, states that iron, 
on being welded, only foUows the 
example of water. The compara- 



thc motion of an independent body 
witliiu a sliip on the ocean is un- 
ceasing. Here, then, is an inmiense 
amount of conservable energy which 
Mr. Deverell believes can oe mode 
useful in auxiliary propulsion. 

Sir William Thomson's 
Eclipsing Light. — The Belfast 
Harl>our Commissioners have adopted 
Sir William Thomson's beautiful 
system of ccli^)sing light, in connec- 
tion with their lightliouse on the 



Tyndall's book on glaciers and the 
transformation of water, and I was 
struck with the great number of 
analogies — though the two points of 
fusion are more than 1500 deg. 0. 
apart. 

When snow is at a temperatoie 
not lower than dec. C, the children 
amuse themselves oy making large 
snowballs, which increase in volume 
as they are rolled &long, the simple 
weight of the ball sufficing for the 



Holy wood Bank, in the Belfast ' agglomeration of successive additions 
liou^li. The new apparatus is ex- of snow. If we take a snowball and 
(juisitely finished, and consists of a ; compress it in our hands, a hard, 
train of wheels carrying the neces- \ white, opaque mass is bad ; but if 
sary screens for eclipsing the lights. > the pressure be considerably in- 
It may l>e stated briefly, that three I creased, we at length obtain a piece 
screens are carried round the light of transparent ice (supposing we 
once in about eleven seconds, l^ro "j have succeeded in expelling the 
of these are narrow, whilst a third least traces of air between the 
has twice tlie breadth ; the result i crystals of snow). If some pounded 
of which is to give two short ice be put in a mould with cover, 
eclipses and one long eclipse. — the and strongly compressed either by 
efifect to an outside observer being the blow of a hammer or by pres- 
two short intervals of darkness j sure, a mass will be obtained (if the 
and one long one, or, in other , temperature of the ice is nearly 
words, dot^ ilot^ ddnh^ in accord- j deg.) having the form of a mould. 



ance with the Morse telegraph 
alphabet. Then follows an interval 
of uninterrupted light, after which 
the eclipses are repeated. Formerly 
a fixed red light was displayed, but 
this was found to be inconvenient, 
owing to its liability to be mistaken 
for a ship's port light, and the 
short distance from which it could 
he discemed. The Harbour Com- 
mIssionerB, tberefore, adopted Sit 



WilUtan Thomson's system, and\vnien ^^ ioT%^ 



And one may, in such ways, model 
a piece of ice so as to have any form 
one likes. Do we not find, in these 
processes, the work of the puddler 
when lie makes his ball, in rolling 
up the crystals of iron that have 
formed in the heart of the sooriss ; 
then shincling, and the expulsion of 
the liquid scorise from between the 
crystids of iron b^ pressure or 
shocV; \.\i&\i. «»\AXQ3^\nt& forguig? 
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raiaed to white heat, it seems to ^ 
behave like a viscous body ; it ! 
spreads out in different directions ; ; 
it behaves, in fact, like the ice of | 
glaciers. The ice flows along in the | 
glacier-bed, and is moulded accord- 
ing to the sinuosities. 

if iron raised to a red heat per- 
mits of being forged, we know that 
it does not bear strong tractions. It 
is the same with ice ; while it bears 
pressure, it is easily broken before 
being considerably elongated. 

Tvndall and Helnmoltz distin- 

Sish two kinds of ice — the ice of 
LOS, which is formed by a regular 
crystallisation at the surface of still 
water, and the ice of glaciers, or 
compressed ice, which is produced 
from snow crystals or fragments of 
ioe welded in one mass through 
regelation. 

These two kinds behave quite 
differently under strong pressure. 
The former breaks into a great 
number of pieces ; the latter, amor- 
phous ice, changes form, and is 
modelled by a series of scarcely per- 
ceptible spittings. 

Try to forge, without precaution, 
an ingot of iron or cast steel, and 
you will soon break it, because it is 
crystalline. But if you submit it to 
the operation of sweating — that is, if 
you heat it to welding temperature, 
and then, by strong pressure, pro- 
dace the welding, by regelation, of 
the various crystels of the metal — 
you will have a mass which may be 
forced without difficulty, and of 
which you may weld the fragments 
where the pieces of the original 
ingot are not welded. 

The iron formed in the puddling 
furnace is crystalline ; it becomes 
amorphous by shingling and beating 
out. Steel cast at a temperature 
near ite point of fusion, and allowed 
to cool ^pradually, crystallises also 
IjJlo the ice of lakes. Iron and soft 
steel, even after the forge, which 
has welded together all the crystals 
mnd degtroyed the crystalline stnic- 



ture, may crystallise anew under 
different influences. I saw lately a 
piece of a steel cannon which had 
been left in a welding furnace ; on 
coming out, it was nothing but a 
friable agglomeration of well-charac- 
terised crystals. A piece of com- 
pressed ice being kept a long time 
in a stagnant atmosphere (so as to 
hinder evaporation), and passing by 
alternations of temperature from 10 
deg. to deg., e.^., several times, 
would it become cleavable? I do 
not know if the experiment has been 
made, but it would be worth while 
making. 

In considering these two states of 
iron, the crystalline and the amor- 
phous, we are stroncly urged to 
inquire what occurs when the metal 
passes from the one to the other. 
Experiments have shown that sub- 
stances liberate heat in crystallisiog, 
and that, on the other hand, thev 
absorb it in passing from the crystal- 
line to the amorphous state. This 
latter seems to be intermediate 
between the crystaUine, which is 
the true solid state, and the liquid 
state; it is a dynamical state, a 
state of more or less unstable 
equilibrium. 

Has the crystalline iron which 
comes forth from the puddling-fur- 
nace, and which we transform *into 
amorphous iron by shingling and 
welding, absorbed heat? Has it 
rendered latent a part of that fur- 
nished by the furnace or developed 
' by hammering ? Are the specific 
heats of crystalline iron, and of 
forged iron, the same at the same 
temperature ? These are questions 
which have not yet been answered. 

Might this absorbed heat, on 
being afterwards liberated, in cir- 
cumstances which are imi>erfectly 
known, bring back the iron to the 
crystalline state, and explain the 
changes of structure attributed to 
intense cold, vibration.. &c« ? I have 
1 seen a piece oi ^'oo^ vtwi.j NC^<2^\a^ 



been leit aoxaa ^'%s^8j& \xk"a.^^^^S^'*c 
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furnace, and had thns undergone 
strong heatings, followed by very 
gradual coolings ; which had taken 
a stmctiire completely and largelj^ 
crystalline, while retaining its ori- 
ginal softness. 

If, instead of considerins solid 
water or iron, we consider them in 
the liquid state, there are other 
curious points which may be 
noticed. 

We know that water may be 
brought even to — 12 deg. without 
ceasing to be liquid, if it be left in 
complete re^xyse, especially if shel- 
ter^ from the air ; but vibrations, 
such as those produced with a blow 
on the vessel, or the contact of a 
small fn^ment of ice, quickly give 
rise to solidification. The pomt of 
fusion is Hxed, that of solidification 
is not. Water may solidify at 
several temperatures. It solidifies 
more (|uickly the further the tempe- 
rature is below that of the point of 
fusion, liberating the greater quan- 
tity of heat. 

Kow, have these phenomena of 
Burfusion their analogies in the case 
of liquid iron ? The temperature at 
which steels are solidified has cer- 
^ tainly a considerable influence on 
the grain. We know the practice 
(in .the case of certain steels) of her- 
metically closing the ingot mould 
immediately the metal has been 
cast, and leaving it to rest till soli- 
dification is 8upx)osed to be com- 
plete. It is also known that when 
steel is hardened in ingot moulds 
which are in motion the structure is 
less crystcalline. 

Solar Actinic Rays through 
Water.— M. Forel has determined 
that the chemical action of the sun's 
rays in summer ceases, in the Lake 
of Geneva, at the depth of between 
forty and fifty metres. The depth 
to which the chemical rays pene- 
trate in water has never before been 
determined. 

Preaaure o/Badiation.— Some 
experimenta exhibited by Mr. 



Crookes to the Royal Society seem 
likely to constitate a most interest- 
ing confirmation of physical theory. 
A light rod, having a small disc of 
^ pith at each end, was suspended by 
a delicate thread in a vacuum ; oo 
the approach of a body radiating 
I heat (the finger, or a burning piece 
; of ma^esium wire) to one of the 
discs, it was repelled . A piece of 
I ice appeared to attract the disc ; 
. this, however, is really a repulsion 
' by the more heated bodies on the 
' other side of it. If this experiment 
had been made fifty years ago, it 
would have been r^^ajxled as con- 
clusive in favour of the emission- 
theory of light. It had, however, 
been recently shown by Maxwcdl, 
; that the propagation of waves 
i through the ether produces a pres- 
' sure in the direction of the ray, the 
' pressure on a square foot of sorface 
being equal to the whole energy of 
radiation in a cubic foot. Thus the 
pressure of strong sunlight is about 
three pounds and a quarter per 
square mile. ** A flat body exposed 
to sunlight would experience tiiis 
pressure on its ilhimioated side 
only, and would therefore be re-^ 
pelled from the side on which the 
light falls. It is probable that a 
much greater energy of radiation 
might be obtained by means of the 
concentrated rays of the electric 
lamp. Such rays falling on a thin 
metallic disc, delicately suspen^^d 
in a vacuum, might perhaps produce 
an observable mechanical effect." 
(*< Treatise on Electricity and Mag- 
netism," voL ii. p. 391.) The 
amount of the pressure involved in 
Mr. Orookes's experiment must of 
course be measured before we can 
assert with confidence that it is 
actually pressure of radiation. — 
Academy, 

Crystalline and Molecular 
Forces. — By Professor TyndadH, 
D.C.L., F.KS. — A few years ago I 
paid a v\a\t \x> «b \&sa« \^c&!(y^l in the 
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cipal to give a lesson to one of his 
classes. I agreed to do so provided 
he would let me have the youngest 
boys in his school To this he wil- 
lingly assented ; and, after casting 
about in my mind as to what could 
be said to the little fellows, I went 
to a village hard by and bought a 
quantity of sugar-candy. This was 
my only teaching apparatus. When 
the time for assembling the class 
had arrived I began by describing 
the way in which sugar-candy and 
other artidcial crystals were formed, 
and tried to place vividly before 
their young minds the architectural 
process by which the crystals were 
built up. They listened' to me with 
the most eager interest. I examined 
the crystal before them, and when 
they found that in a certain direction 
it could be split into thin laminae 
with shining surfaces of cleavage, 
their joy was at its height. They 
had no notion that the thing they 
had been crunching and sucking aU 
their lives embraced so many hidden 
points of beauty. ♦ ♦ * 

We are to consider this evening 
the phenomena of crystallisation ; 
but in order to trace back the genesis 
of the notions entertained upon the 
subject, |we havetogoalong way back. 

Jfl. the 'drawing of a bow, the 
darting of a javdin, the throwing 
of a stone, in the lifting of burdens, 
and in personal combats, even savage 
man became acquainted with the 
operation of force. His first efforts 
were directed towards securing food 
and shelter; but ages of discipline 
taught him foresight. He laid by 
at the proper season stores of food, 
and thus obtained time to look about 
him, and become an observer and in- 
quirer. He discovered two things, 
which now more specially interest 
us, and sent down to us the know- 
ledge of his discovery. He found 
that a certain resin dropped from the 
amber-tree possessed, when rubbed, 
the power of drawing light bodies 
to iUelf, and of causing them to 



cling to it ; and he also found that a 
particular kind of stone exerted a 
similar power over a particular kind 
of metat I allude, of course, to the 
loadstone, or natural magnet, and its 
power to attract particles of iron. 
Previous experience had enabled our 
early inquirer to distinguish between 
a push and a pull. In fact, muscular 
efforts might be divided into pushes 
and pulls. Augmented experience 
showed him that in the case of the 
magnet, pulls and pushes — attrac- 
tions and repulsions— were also 
exerted ; and, by a kind of poetic 
transfer, he applied to things exter- 
nal to himself the conceptions de- 
rived from the exercise of his own 
muscular i)ower. The pushes and 
puUs of the magnet and of the rub- 
bed amber were to him also force. 

In the time of the great Lord 
Bacon the margin of these pushes 
and pulls was vastly extended by 
Dr. Gilbert, who proved that a mul- 
titude of other bodies, when rubbed, 
exerted the power which thousands 
of years previously had been ob- 
served in amber. In this way the 
notion of attraction and repulsion in 
external nature was rendered fami- 
liar. It was a matter of experience 
that bodies between which no visible 
link or connection exiiited, possessed 
the power of acting upon each other ; 
and the action came to be technically 
called ** action at a distance." 

But out of experience in science 
there always grows something finer 
than mere experience. Experience, 
in fact, only furnishes the soil for 
plants of higher growth ; and this 
observation of action at a distance 
furnished material for speculation 
upon the largest of all problems. 
Bodies were observed to fall to the 
earth. Why should they do so? 
The earth was proved to roll round 
the sun ; and the moon to roll round 
the earth . Why should they do so ? 
What Tptevcvi^A ^Jasoi Vt^^s^ ^-^^^^ 
straigJaX. ott vo^JCi «^w»^ ^Ss^ ^^»ri^ 
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^bother at a distance. Why should you will perhaps wonder at my 
not the sun and earth so at- dwelling upon it? but it reaUy 
tract each other ? and why should marks a turning point in our notions 
not the fall of bodies from a height of force. Democritus, Epicurus, and 
be the result of their attraction by Lucretius, adopted, developed, and 
the earth ? Here then we have one diffused the doctrine of atoms and 
of those higher thoughts of specu- { molecules which found its consum- 
lation which grow out of the fruitful ' mation at the hands of the immortal 
soil of observation. Having started ; John Dalton. They pictured their 
with the savage and his sensations - atoms as falling and flying through 
of muscular force, we pass ou to the . space, hitting each other, and cling- 
observation of force exerted between ing together by imaginary claws and 
a magnet and rubbed amber, and hooks. They entirely missed the 
the bodies which they attract, and central idea tnat the atoms and mole- 
rise by an unbroken growth of ideas ; cules could come together, not by 



to a conception of the force by which 
sun and planets are held together. 

This idea of attraction between 
sun and planets had become a fami- 
liar one in the time of Newton. He 
set himself to examine the attraction. 
It had been observed, in the case of 
magnetic and electric bodies, that 
the nearer they were brought to- 
gether the stronger was the force 



being fortuitously knocked against 
each other, but by their own 
mutual attractions. This is one of 
the great steps taken by Newton. 
He familiarised the world with the 
conception of molecular force. 

But the matter does not end here ; 
in the case of electricity and mag- 
netism a double exercise of force 
had been observed —repulsion had 



exerted between them ; while, by been always seen to accompany at- 



increasing the distance, the^ force 
diminished until it became insen- 
sible. Hence the inference that the 
assumed pull between .the earth and 



traction. Electricity and magnetism 
were examples of what are called 
polar forces ; and in the case of 
magnetism, experience itself pushed 



the sun would be influenced by ! the mind irresistibly beyond the 
their distance asunder. Comparing ! bounds of experience, compelling it 
the pull of the earth upon a bodv { to conclude that the polarity of the 



close to its surface, with its pull 
upon the moon, 240,000 miles away, 
Newton rigidly established the law 
of variation with the distance, thus 
placing in our hands a principle 
which enables us to determine the 
date of astronomical events in the 
far historic past or in the distant 
future. 

But on his way to this great result 

Newton proved that not only did 

the sun attract the earth, and the 

earth attract the sun, as a whole, 

but that every particle of the sun 

attracts every particle of the earth, 

and the reverse. His conclusion 

was, that the attraction of the masses 

was sj'mpijr the aam of the attractions 

of their conatituent particles. , « 

22us rcMolt eeema so obvious that \ is a iw>\» oi exvjeTwsw^ ^\iMi\^ ^-j<s^ 






magnet was resident in its molecules. 

We have now to track still further 

the growth of our notions of force. 

Magnetism is a polar force ; and ex- 

Eerience hints tnat a force of this 
ind may exert a certain structural 
power. It is known, for example, 
that iron filings strewn round a mag- 
net arrange themselves in definite 
lines, called by Faraday ** lines of 
magnetic force." In these observed 
results of magnetic polarity we find 
the material for speculation, in an 
apparency distant field. There is a 
polar force here in action, and eveiy 
particle of iron'on the paper responds 
to that polar force, and the conse- 
quence va a certain structural ar- 
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will see immediately, furnishes for- 1 
ther material for the mind to operate > 
upon while speculating upon appa- 
rently remote phenomena. 

You cannot enter a quarry and 
scrutinise the texture of the rocks 
without seeing that it is not perfectly 
homogeneous. If the quarry be of 
granite, you iind the rocks to be an 
agglomeration of crystals, of quartz, 
mica, and felspar. If the rocks be 
sedimentary, you find them, for the 
most part, composed of crystalline 

E articles derived from older rocks. 
f the quarry be marble, you find 
the fracture of the rocks to be what 
is called crystalline fracture. These 
crystals are, in fact, everywhere. If 
you break a sugar-loaf, you find the 
surface of fracture to be composed 
of small, shining, crystalline sur- 
faces. In the fracture of cast iron 
you notice the same thing. The 
shining surfaces observed in the case 
of crystalline fracture are surfaces 
of weak cohesion ; and when you 
come to examine large and well- 
developed crystals, you soon learn 
why they are so. I try the crystal 
of sugar referred to at the beginning 
of this lecture in various directions 
with the edge of my knife and find 
it obdurate; but I at length come 
upon a direction in which it splits 
clearly before the knife, revealing two 
shining surfaces of cleavage. Such 
surfaces are seen when you break 
cast iron, and the metal is strength- 
ened by their abolition. Other crys- 
tals split far more easily than the 
sugar. 

You know how very easy it is to 
cleave slate rock. You know that 
Snowdon, Honister Crag, and other 
hiUs of Wales and Cumberland, may 
be thus cloven from crown to base. 
How was the cleavage produced? 
By simple bedding or stratification, 
you may answer. But the answer 
would not be correct ; for, as Hens- 
low and Sedgwick showed, the 
cleMvajge often cuta the bedding at 
» high angle, WeJi, here, as in 



other cases, the mind endeavourioff 
to find a cause passed from the world 
of fact to the world of imagination, 
and it was assumed that slaty clea- 
vage, like crystalline cleavage, was 
produced by polar forces. And, in- 
deed, an interesting experiment of 
Mr. Justice Grove could be called 
upon to support this view. I have 
here, in a cylinder with glass ends, 
a fine ma^etic mud, consisting of 
small particles of oxide of iron sus- 
pended in water. You can render 
those suspended particles polar by 
sending round the cylinder an 
electric current ; and their subse- 
quent action may be rendered evi- 
dent. At present they are promis- 
cuously strewn in the liquid. But 
the moment the current passes they 
all set their lengths parallel to a 
common direction. Before the cur- 
rent passes, the strongest beam of 
light can hardly struggle through 
the turbid medium. But the moment 
it passes, light is seen to flash out 
upon the screen . No w, if you imagine 
the mud of slate rocks to have been 
thus acted on, so as to place its par- 
ticles with their lengths in a common 
direction, such elongated and flat 
particles would, when solidified, cer- 
tainly produce a cleavage. 

Plausible as this is, it is not the 
proper explanation, the cleava&;e of 
the slate rocks being not crystalline, 
but, as shown by Sharpe, Sorby, 
Haughton, and myself, due to pres- 
sure. 

The outward forms of crystals are 
various and beautiful. A quartz- 
crystal, for example, is a six-sided 
prism, capped at each end by six- 
sided pyramids. Bock salt crystal- 
lises in cubes ; and it can be cloven 
into cubes until you cease to be able 
to cleave further for the very smaU- 
ness of the masses. Bock salt is 
thus proved to have three planes of 
cleavage at risht angles to each 
other. loeXaxLOL «^%t ^^^ ^^is^ *'^^sk»^ 
planea oi c^ea.'^^.^'i, XwJ^ *^^'^ "^^ 
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ctyitel hwnfr therefore, a rboinb hi- 
staftdof a cabe. VArions crystals, 
moreoTcr, clesre with difTerent 
fxalitiHi in different directioos. A 
plaiie of pnocii>sl clesTsge exists in 
these crystals, and is accompanied 
by other planes, sometimes of equal, 
sometimes of unequal Tslne as re- 
cards esse of cleavage. Heary spar, 
for example, cleaves into prisms, 
with a rhombus or diamond-shaped 
figure for a base. It cleaves with 
greatest ease across the axis of the 
prism, the other two cleavages hav- 
inff equal values in this respect. 
8i3enite cleaves with extreme facility 
in one direction, and with uneqniu 
facilities in two other directions. 

Looking at these beautiful edifices 
and their internal structure, the 
pondering mind has submitted to it 
the question, How have these cry- 
stals been built up? What is the 
origin of this crystalline architecture ? 
Without crossing the boimdary of 
experience we can make no attempt 
to answer this question. We have 
obtained clear conceptions of polar 
force : we know that polar force may 
be resident in the molecules or 
smallest particles of matter— we 
know that oy the play of this force 
structural arrangement is possible. 
What, in relation to our present 
question, is the natural action of a 
mind furnished with this knowled^? 
Why, it is com^ielled by its bias 
towards unity of principle to 
transcend experience, and ehdow 
the atoms aud molecules of which 
these crystals are built with definite 
poles, whence issue attractions and 
repulsions for other poles. In vir- 
tue of this attraction and repulsion 
some poles are drawn together, some 
retreat from each other; atom is 
thus added to atom, and molecule to 
molecule, not boisterously or fortuit- 
ously, but silently and symmetri- 
c»Uiy, and in accordance with laws 
mar9 nmd than tboBe which guide a 
Aaiaanouildor when he places bis 
Maks And Mtonea togetiLw. From 



. play of invisible particleB we 
finally ippwing up betore our eyes 
these exquisite structu res, to which 
we give the name of crystals. 

In the specimens hitherto placed 
before you the architecture has been 
completed ; but you shall see it 
in procress. In the first place, how- 
I ever, I wiU take one of the most 
familiar edifices, and pull it to pieces 
before y^ar eyes. For this purpose 
I choose ordinary ice, which is our 
oonunonest crystalline body. The 
agent to be employed in taking down 
. the molecules of the ice is a heaxn. of 
; heat Sent skilfully through the 
' crystal, the beam selects certain 
j points for attack ; round about those 
; points it works silently, taking down 
- the crystalline edifice, and r^ucing 
! to the freedom of liquidity molecules 
I which had been previously locked in 
I a firm, solid embrace. The liquefied 
! spaces are rendered visible by strong 
: illumination, and throwing their 
I niagnified images on a screen. Start- 
ing from numerous points in the ice 
we have expanding fiowers, each 
with six petals, gro^dng larger and 
larger, and assuming, as they do so, 
beautifully crimped borders; show- 
ing, if I miffht use such terms, the 
pains, and skill, and. exquisite sense 
of the beautiful, displayed in the 
formation of a common block of ice. 
I wish next to show you the mole- 
cules in the act of building them- 
selves together. You know how 
alum, and nitre, and sugar crystals 
are formed. The substance to be 
crystallised is dissolved in a liquid, 
and the liquid is permitted to eva- 
porate, xbe solution soon becomes 
supersaturated, for none of the solid 
is carried away by evaporation ; and 
then the molecules, no longer ab^e 
to enjoy the freedom of liquidity, 
close together and form crystals. 
My object now is to make this pro- 
cess rapid enough to enable you to see 
it, ana still not too rapid to be fol- 
lowed "by t\iQ e>7^ Yoft tbia \1urDo0e 
a poYrerlxilaoVax xDicxo^^-^ voL wel 
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intense source of light are needed. 
They are both here. Pouring over 
a dean phite of glass a solution . of 
sal ammonia, and placing the glass 
on its edge, the excess of the liquid 
flows away, but a film clings to the 
glass. The beam employed to illu- 
minate this film hastens its evapora- 
tion, and brings it rapidly into a 
state of supersaturation ; and now 
you see the orderly progress of the 
crystallisation over the entire screen. 
You may produce something similar 
to this if you breathe upon the frost 
ferns which over-spread your win- 
dow-panes in the winter, and permit 
the liquid to recrystallise. It runs, 
as if ^ve, into the most beautiful 
forms. 

In thi^ case the crystallising force 
is hampered by the adhesion of the 
liquid to the glass ; nevertheless the 
play of power is strikingly beautiful. 
In the next example our liquid will 
not be so much troubled by its ad- 
hesion, for we shall liberate our 
atoms at a distance from the surface 
of the glass. . Sending an electric 
current through a solution of acetate 
of lead, the lead is liberated and its 
free atoms build themselves to- 
gether to crystals of marvellous 
beauty. They grow before you like 
sprouting ferns, exhibiting forms as 
wonderful as if they had been pro- 
duced by the play of vitality itself. 
I have seen these things hundreds of 
times, but I never look at them 
without wonder. And, if you allow 
me a moment's diversion, I would 
say that I have stood in the spring- 
time and looked upon the sprouting 
foliage, the grass, and the flowers, 
and the general joy of opening life, 
and in my ignorance of it all I have 
asked myself whether there is no 
power, being, or thing in the uni- 
verse whose knowledge of that of 
which I am so ignorant is greater 
than mine. I have asked myself. 
Can it be possible that man's know- 
ledge is the greatest knowledge — 
thai Buui'a life ia tiie hj^hest ufe? 



My friends, the profession of that 
Atheism with which I am sometimes 
so lightly charged would, in my case, 
be an impossible answer to this quee. 
tion. 

Everywhere throughout our planet 
we notice this tendency of the ulti- 
mate particles of matter to run into 
symmetric forms. The very mole- 
cules seem instinct with a desire for 
union and growth. How far does 
this play of molecular power depend f 
Does it give us the movement of the 
sap in trees? Assuredly it does. Does 
it give us in ourselves the warmth 
of the body and the circulation of 
the blood, and all that thereon de- 
I)end ? From the processes of crys- 
tallisatiou which you have just seen, 
you pass by almost imperceptible 
gradations to the lowest vegetable 
organisms, and from these through 
higher ones up to the highest. One 
class of thinkers regard the observed 
advance from the crystalline through 
the vegetable and animal worlds as 
an unbroken process of natural 
growth, thus grasping the world, 
inorganic and organic, as one vast 
and iudissolubly connected whole, 
the other class suppose that tlie pas- 
sage from the inorganic to the or- 
ganic required a distinct creative act, 
and that to produce the different 
forms, both in the world of fossils 
and in the world of living things, 
creative acts were also needed. Men 
of equal honesty, earnestness, and 
intelligence, are taking opposite sides 
as regards this question. Which are 
right and which are wrong is a pro- 
blem for reasonable and grave dis- 
cussion.— ^6«<rac^ of a Lecture in 
the Free Trade Hall, Ma)iche8(ei\ 
October 28, 1874. 

The Acoustic Transparency 
and Opacity of the Atmo- 
sphere. — By Professor Tyndall 
(vide page 21). — (Abstract of the 
conclusion of a discourse at the^ 
Royal luatitwtYOti.^ TVsa *ia«Q. ^1 
October waa «. ^^ ^1 «x5awst^\i»K^ 
^ optical \aro3a»g«K«ws^^ \s^ >s^ ^^ 
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meant transparent aconatioallY. A 
ffiin at the Foreland was barely 
neuxl on board a steam yacht at 5 
miles ; but afterwards it was tried 
at 5L 44, and 2^ miles, and was 
heard at none of these distances. 
The sun was shining strongly ; and 
to its augmenting power the en- 
feeblement of the gun-sound was 
doubtless due. At 3^ miles, subse- 
quently, dead to mdndward, the 
•team syren was faintly heard ; the 
gun was unheard at 2} miles. 

The 30th October furnished an 
illustration of the fallacy of the notion 
which considers optical and acoustic 
transparency to go hand in hand. 
The oay was very hazy, the white 
cliffs of the Foreland at the greater 
distances being quite hidden ; still 
the ffun-and-syren-sounds reached on 
the bearing of the Yame light- vessel 
to a distance of 11^ miles. The 
syren was heard through the paddle- 
noises at 0^ miles. The horns were 
heard at G^ miles. This was during 
calm. 

This investigation has given us a 
knowledge of the atmosphere in its 
relation to sound, of which no notion 
had been previously entertained. 
While the velocity of sound has been 
the subject of refined and repeated 
experiments, I am not aware that 
since the publication of a celebrated 
paper by Dr. Derham in 1708, any 
systematic inquiry has been made 
into the caiises which affect the 
inttnsity of sound in the atmosphere. 
Derham's results, though obtained 
at a time when the means of inves- 
tigation were very defective, have 
apparently been accepted with un- 
questioning trust by all subsequent 
writers — a fact which is, I think, in 
some part to be ascribed to the 
a priori probability of his conclu- 
sions. 

Thus Dr. Kobinson, relying ap- 
parently upon Derham, says, **Foe 
J0 s powenul damper of sound," and 
he givea na pbyaical reason why it 
mn»tbe»o, " I^ is ^ jpirture of air 



and globules of water, and at each 
of the innumerable surfaces where 
these two touch, a portion of the 
vibration is reflected and lost.*' And 
he adds further on, **The remark- 
able power of fogs to deaden the re- 
port of guns has been often noticed." 

Assuming it, moreover, as probable 
that the measure of a ** fog's power 
in stopping sound" bears some sim- 
^e relation to its opacity for light, 
Dr. Bobinson states that '* the dis- 
tance at which a given object, say a 
flag or pole, disappears, may be 
taken as a measure of the fog^s 
power " to obstruct the sound. This 
IS quite in accordance with prevalent 
nouons ; and granting that the 
sound is dissipated, as assumed, by 
reflection from the particles of fog, 
the conclusion follows that the 
greater the number of the reflecting 
particles, the greater will be the 
waste of sound. But the number of 
particles, or, in other words, the 
density of the fog^ is declared b}' its 
action upon lifht ; hence the optical 
opacity will oe a measure of the 
acoustic opacity. 

This, I say, expresses the opinion 
generally entertained, "clear, still 
air" being regarded as the best 
vehicle for sound. We have experi- 
mented in really dense fogs ; and 
the experiments actually made en- 
tirely destroy the notion that clear 
weather is necessarily better for the 
transmission of sound than thick 
weather. Some of our days of 
densest acoustic opacity have been 
marvellously clear optically, while 
some of our days of thick haze have 
shown themselves highly favourable 
to the transmission of sound. Were 
the x>hy8ical cause of the sound- 
waste that above assigned, did that 
waste arise in any material degree 
from reflexion at the limiting sur- 
faces of the particles of haze, this 
result would be inexplicable. 

Again ; Derham says that *' falling 
rain teiidE '^^rerfully to obatmct 
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venals of this conclusion. Some 
of our observations have been made 
on days when rain and hail de- 
scended with a perf^tly tropical 
fury ; and in no single case did the 
rain deaden the sound ; in every 
case, indeed, it had precisely the op- 
posite effect. 

But falling snow, according to 
Berham, offers a more serious 
obstacle than any other meteoro- 
logical agent to the transmission of 
sound. An observation of my own 
made on December 29, in the Alps, 
during a heavy snowstorm, distinctly 
n^atives the statement of Derham. 

Keverting to the case of fog, I am 
unable in modern observations to dis- 
cover anything conclusive as to its 
alleged power of deadening sound. 

The real enemy to the transmission 
of sound through the atmosphere 
has, I think, been clearly revealed 
by the foregoing inquiry. That 
enemy has been proved to be not 
rain, nor hail, nor haze, nor fog, nor 
snow — not water in fact in either a 
liquid or a solid form, but water in 
a vaporous form, mingled with air 
so as to render it acoustically turbid 
and flocculent. This acoustic tur- 
bidity often occurs on days of sur- 
prising optical transparency. Any 
system of measiires, therefore, 
founded on the assumption that the 
optic and acoustic transparency of 
tne atmosphere -^o hand in hand 
must prove delusive. 

There is but one solution of this 
difficulty : it is to make the source 
of sound so powerful as to be able to 
endure loss by partial reflexion, and 
still retain a sufficient residue for 
transmission. Of all the instru- 
ments hitherto examined, the steam 
syren comes nearest to the fuM- 
ment of this condition ; and Hs esta- 
blishment upon our coasts will, in 
my opinion, prove an incalculable 
boon to the mariner. 

An account of the observations 
nuuie during the fogs of 1873-4 adds 
thtfarce of demonatiratioa, to others 



recorded in the paper, that fogs pos- 
sess no such power of stifling sound 
as that hitherto ascribed to them. 
Indeed, the melting away of fog has 
been accompanied by an acoustic 
darkening of the atmosphere, so 
great that, at a point midway be- 
tween the eastern end of the Ser- 
pentine, where a whistle was sounded 
and the bridge, the sound possessed 
less than one-fourth of the intensity 
which it possessed at the time of 
densest fog. 

Thus, I think, has been removed 
the last of a congeries of errors which 
for more than a century and a half 
have been associated with the trans- 
mission of sound by the atmosphere. 

Combinations of Colour by 
means of Polarized Light. — A 
Discourse to the Eoyal Institution, 
by William Spottiswoode, LL.D — 
It is well known that if a beam of 
polarized light, which has passed 
through a ^ate of crystal, be ana- 
lyzed with a double-image prism, 
two images will be seen tinted with 
complementary colours. The fact 
that the colours are complementary 
may be established by causing the 
images to overlap, when the part of 
the field of view common to both 
will be found to be white. And fur- 
ther, if the plate be of quartz cut 
perpendicularly to the axis, the 
images will change colour by a conti- 
nuous sequence of tints when either 
polarizer or analyzer is turned 
continuously round. The colours so 
seen are, however, not simple co- 
lours of the spectrum, but mixed or 
residual tints, viz., the mixture of 
aU those which remain when one or 
more have been extinguished. This 
is a direct deduction from the princi- 
ples of the wave theory of light ; and, 
m fact, if we use a quartz plate of 
suitable thickness, and examine the 
spectrum of either of the images 
formed by the analyzer, we sludl 
find it crossed by a single dfixk.\^«.'&!l 
1 whicYi mov«ft liXsyti^ ^'^ ^s^w:5a:'QSEL\!QL 
\ OHO OaioQ\aou csi ^"^ ^HJcAt^ v«Rs^fii»% 
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to the seoM in which either polarizer 
or analyzer is turned. 

This principle enables us to make 
UM of iwlarizecl light for investigat- 
inff the subject of complementary 
ooTours. For if we form the spectra 
of the two complementary images, 
we shall find in general that the 
dark l>and occupies one {>osition in 
the ordinary, and another in the ex- 
traordinary image. But since the 
two images are complementary to 
one another, and the part extin- 
guished in each is complementary to 
the ^Kirt which remains, it follows 
that the part extinguished in one is 
the complementary of the part extin- 
guished in the other. That is to 
say, the bands in the two s^icctra 
will always mark out two comple- 
mentary portions of the spectrum. 
It must, however, be borne in mind 
that the bands are not sharply de- 
lined like the Frauuhofer lines in 
the solar spectrum, but they are 
bands witli a core of minimum or 
zero illumination shading off gra- 
dually on either side : so rapidly, 
however, that at a short distance 
from the core the adjoining colours 
appear in their full natural intensity. 
This being so, the tint suppressed in 
any band will be a compound of por- 
tions of all the colours comprised 
within the visible limits of the band. 
Of the colour corresponding to the 
core the whole will be suppressed, 
but of those on each side only por- 
tions, smaller and smaller as we 
recede from the core. And if we 
use the term ''colour suppressed" in 
this sense, the pairs of colours deter- 
mined by this method will be iound 
to agree in the main with those 
ffivcn by Helmholtz as the result of 
the superposition of two spectra at 
right angles to one another, viz. : — 



Yellow-green, 
Yellow, 
Orange, 
Red, 



Violet; 
Indigo-blue ; 
Cyanic-blue ; 
Green-blue. 



Ii^ win be noticed that, when one 
band azTirea at the green moving in 



the direction of the red, the other or 
complementary band is just dis- 
appearing in the red; but at the 
same time another band is beginning 
to appear in the violet. We cannot 
therefore say that the green has for 
its complementary the red rather 
than the violet ; the complementary 
in question is in fact a mixture of 
the two, a mixture which, when 
taken alone, is a reddish purple. 
This result agrees with the conclu- 
sion derived by Helmholtz from his 
own experiments. 

Starting from the principle of these 
interference bands of polarized light, 
it occurred to me that if two or moifi 
such bauds could be formed, and 
could be made to move independently 
and at pleasure in either direction 
along the spectrum, we should have 
the means of at once determining, 
and exhibiting, at all events the 
tints complementary to a combina- 
tion of two or more bands chosen at 
will from the spectrum. And pur- 
suing this subject further, I found 
not onlytliat tliis is possible, but suc- 
ceeded, by a combination of double- 
ima^e prisms, actually to form in the 
field of view the tints complemen- 
tary to the above-mentioned comple- 
mentaries ; in other words, tints 
which represent the mixture of the 
two portions of the spectrum sup- 
pressed in the bands. 

On High Temperature. — M. 
Berthelot. — The author remarks that 
the existence of high temperatures 
as a general principle, and the possi- 
bility of realizing them, must be 
carefully distinguished. Our pre- 
sent theories indicate that a given 
gaseous mass may acquire a vis viva 
indefinitely increasing— that is to 
say, an unlimited temperature, at 
least as far as simple gases are con- 
cerned, and as long as we do not 
throw any doubt upon the absolute 
character of the laws of Marietta 
and Gay-Lussac. With this reser- 
. vationtheTQ 'wo>xLd be no other limit 
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correspond to the destruction of oar 
present elements, and their resolu- 
tion either into simpler elements, or 
into an universal ethereal matter. 
But, in fact, it ma^ be that the inten- 
sity of the radiations of every kind, 
augmenting with extreme rapidity 
as the temperature rises, and conse- 
quently the loss of vis viva which 
communicates itself to the surround- 
ing media, becomes more and more 
considerable. Thus the realization 
of every temperature excecKling the 
limit borderiug on 2500" or 3000** C, 
observed in the experiments of 
Sainte-Claire Deville, is rendered 
impracticable. — Chemical Xews. 

On the Forces caused by 
Evaporation from and Conden- 
sation at a surface. — It has been 
noticed by Mr. Crookes, that, under 
certain circumstaQces, hot bodies 
appear to repel and cold ones to at- 
tract other bodies. 

The experiments of which the ex- 
planation will be given were as 
follows : — 

A light stem of glass, with pith- 
balls on its ends, was suspended by 
a silk thread in a glass flask, so that 
the baUs were nearly at the same 
leveL Some water was then put in 
the flask and boiled until all the air 
was driven out of the flask, which 
was then corked and allowed to cool. 
When cold there was a partial va- 
cuum in it, the gauge showing from 
i to } of an inch pressure. 

It was now found that when the 
flame of a lamp was brought near to 
the flask the pith-ball which was 
nearest the flame was driven away ; 
and that with a piece of ice the pith 
was attracted. 

This experiment was repeated 
under a variety of circumstances, 
in different flasks and with diflerent 
balances, the stem being sometimes 
of glass and sometimes of platinum ; 
the resiQts, however, were the same 
in all cases, except such variations 
as I am about to aescribe. 
The pitb-btdla were move sensitive 



to the heat and cold when the flask 
was cold and the tension within it 
low, but the effect was perceptible 
until the gauge showed about an 
inch, and even after that the ice 
would attract the ball 

The reason why the repulsion from 
heat was not apparent at greater 
tensions was cleany due to the con- 
vection currents which the heat gene- 
rated within the flask. Wheo thero 
was enough vapour, these currents 
carried the pith with them ; they 
were, in fact, then sufiicieut to over- 
come the forces which otherwise 
moved the pith. This was shown by 
the fact that when the bar was not 
quite level, so that one ball was 
higher than the other, the currents 
affiected them in different degrees; 
also that a different effect could be 
produced by raising or lowering the 
position of the flame. 

The condition of the pith also 
perceptibly affected the sensitiveness 
of the balls. Wlien a piece of ico 
was placed against the side of the 
glass, the nearest of the pith-balls 
would be drawn towards the ice, and 
would eventually stop opposite to it. 
If allowed to remain in this condi- 
tion for some time, the vapour would 
condense on the ball near the ico, 
while the other ball would become 
dry (this would be seen to be the 
case, and was also shown by tlie tip- 
ping of the balance, that ball against 
the ice gradually getting lower). It 
was then found when the ice was 
removed that the dry ball was iDsen- 
sible to the heat, or nearly so, while 
that ball which had been opposite 
to the ice was more than ordinarily 
sensitive. 

If the flask were dry and the ten- 
sion of the vapour reduced with the 
pump until the gauge showed f of 
an inch, then, although purely steam, 
the vapour was not in a saturated 
condition, and the pith-balls which 
were dry were no longer sensitive. — 
Prof. Osborne Rexjuold*^ fiotfcti So- 
ckti/ ProccedVngs, 
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Duplex Teleffraphy. — Mr. 
Lemon, the genenl manager of the 
Tekffraph department at Wellinff- 
ton, riew Zeuand, has Baccessfully 
ezi)erimented in sending simulta- 
neously two messages along one wire 
by a process of his own invention. 
The experiment was tried on the 
wire uetween Wellington and 
Napier. The signals were instan- 
taneous, and the crossing messages 
uninterrupted. 

Novel Application of tlie 
Electric Telegraph.— The latest 
marvel iu the way of electric tele- 
graphy comes from America. Elisha 
Gray, of Chicago, has, by the 
telegraph wires, transmitted a tune 
from a piano to a concert room 
two thousand four hundred miles 
distant. 

Some of the leading electricians 
regard this invention as the first 
step towanls dispensing with mani- 
pulating instruments. The apparatus 
has been nanicil the telephone, and j 
consists of three parts ; first, the I 
transmitting instrument ; second, ; 
the conducting wire, running to a j 
distant point ; and third, the appa- 
ratus for receiving the sound at that . 
distant point. The transmitting 
apparatus consists of a key-board ' 
having a number of electro-magnets ; 
corresponding with the number of ; 
keys on the board,- to which are \ 
attached vibrating touffues or reeds, ! 
tuned to a musical scide. Any one 
of these tongues can be separately 
set in motion by depressing the key 
corresponding to it. Thus a tune 
may be played by manipulating the 
keys in the same way as those of an 
ordinary piano or harmonium. The 
music, produced entirely by electri- 
city, of these notes is so distinctly 
auoible in the next room that in 
spite of much talking, there is no diffi- 
culty in determining what tune the 
manipulator is playing. To this 
tmnsmittmginatnjLment theconduct- 
Id^ wire ia attached, the other end 
Ifein^ attached to tb^ rec^ivinj^ 



apparatus, which may be' anytiiing 
tnat is sonorous, so long as it is 
a conductor of electricity. A violin 
with a thin strip of metal stretched 
between the strings at the point 
where the bridge of the instrument 
is ordinarily placed, will, on receiving 
the sound transmitted through the 
conducting wire from the transmit- 
ting key-board, give out a tone very 
sinmar in quality to that of a violin. 
If then the metallic strip is electri- 
cally connected with a wire 1000 
miles long, which has its distant end 
properly connected with a transmit- 
ting instrument, any one at the 
receiving end can distinctly hear, 
without theaid of electro -magnetism, 
the tune or air which is being played 
by the receiving apparatus. The 
length of the wire connecting the 
transmitting with the receiving 
apparatus may be one mile or 10,000 
miles, provided that the isolation is 
sufficiently good to prevent the 
escape of the electric current before 
it reaches its destination. And the 
following paragraph indicates, ap- 
parently, the first step towards 
making the wires speak articulately. 
A sound, says the Neio York TimeSf 
from which we take these statements, 
sufficiently loud to read Morse 
telegraphic characters, made by 
interrupting, with the common 
telegraphic key, one sustained note, 
has been obtained under favourable 
circumstances, at the receiving end 
of the wire, without any more 
scientific sounding apparatus than 
that of a piece of common tissue 
paper. 

New Form of Electric Light. 
— A thin ribbon of carbon is sus- 
pended between two platinum poles, 
and covered by a globe containing 
dry carbonic acid gas. The ribbon 
receives an electric current from a 
battery, and while in the atmosphere 
of the gas becomes brilliantly incan- 
descent The carbon is not con- 
\ sumed, aiid. tVi.^ li^ht is said to be 
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invented by Professor Osbom, of 
Miami University, U.S., who at first 
thought it necessary to use very thin 
strips of carbon, but the light is now 
produced with much larger ribbons 
and with little combustion. The 
heat generated has never as yet 



broken the small glass elobe con- 
taining the ribbon . This light being 
constant, and not requiring the com- 
bustion of carbon, may prove more 
useful than the ordinary electric 
light. 
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Royal Mint. — The total number 
of assays of gold and silver executed 
during the year 1873 was 14,272. 
No gold was set aside on account of 
britUcness, the two million ounces 
melted up into l>ars having consisted 
of scraps of metal which had been 
already found suitable for coinage. 
The cx]ierimcut8 commenced last 
year on the spectroscopic assay of 
cold confirm the opinion expressed 
bv Chandler Roberts, th<it differences 
of comi>ositiou amounting to less than 
1-10, 000th part may thus be deter- 
mineil. 

The composition of the new trial 
plates for verifying the coinage were 
prepared with great labour and skiU. 
The silver plate is in comparison with 
the absolutely pure silver of M. Stas 
as ^OO-Ooto 1000. Some difficulty 
was experienced in obtaining an 
alloy of gold and copper, which, 
when cost into bars and rolled out 
should be homogeneous in all parts. 
The plate actually prepared varies 
in composition in different parts from 
9165 to 910*7 parts of line gold in 
1000, the mean variation from stan- 
dard (91GG0) being 1-25, 000th of the 
whole mass. More than a thousand 
assays were made in order to ascer- 
tain the purity and accuracy of the 
plate. A mass of 112 ounces of the 
silver-copper alloy melted, carefully 
stirred, and allowed to solidify, was 
found not to be homogeneous. The sil- 
ver was found accumulated at several 
points which do not bear any apparent 
relation to the geometrical form of the 
mass. A homogeneous plate was at 
last obtained by the artifice of as- 
saying all parts of a rolled plate of 
standard, silver, and cutting off those 
parts which were found not to vary 
from the required Btand&rd, Further 



experiments upon a series of silver- 
copper alloys are still in progress. 
Perfectly pure gold was obtained by 
reducing tne chloride of ^Id with 
oxalic acid, and fusing m a clay 
crucible with bisulphate of potash 
and borax. The electrolysis of 
cyanide of gold and potassium gave 
a product containing 999^)0 of fine 
gold in 1000, whilst reduction of the 
chloride with sulphate of iron and 
subsequent fusion cave only 999*85. 

Absorption of Qas by Iron 
Wires Re-heated.— In wire-draw- 
ing, when the maker has arrived at 
a certain gauge, he is obliged, in or- 
der to draw the wire finer, to re-heat 
to redness in cast-iron stoves, closed 
as hermetically as possible, and then 
to quench in water containing 2*3 
per cent, of monohydrated sulphuric 
acid. It often happens that iron 
wire which has imdergone these two 
operations, for instance, at No. 18 
(84-lOths of a millimetre), becomes 
brittle when it has reached No. 8 
(13-lOth). If the wire is broken, 
and the fracture plunged into a class 
of water, rapid and numerous bub- 
bles of gas are seen to escape. The 
presence of a small quantity of this 
gas renders the metal brittle. When 
the wire-drawers meet with pieces 
of brittle wire they ascertain, by 
putting saliva upon the fracture, 
whether the brittleness is due to 
gas. If this is the case they lay 
the wire aside for five to eight days, 
when the gas is found to have disap- 
peared, and the wire resumes its or- 
dinary malleability. — C. D. Sevos, 
Ch^nical News. 

Metric Commission at Paris. 
— It was necessary in meltinc the 
metal for the new metric standards 
that the 'whcAe ol >^« '^^a^ka»3&. w^ 



CHEMISTRY. 



141 



iridium should be separately assayed 
and purified previoiisly to their being 
melted together. This process was 
entrusted to M. Henri Sainte-Claire 
Deville, and carried out at the Ecole 
Normale, of which he is director. 
The greatest difficulty in the purifi- 
cation consisted in getting rid of the 
osmium. The first process was to 
melt portions of the pure platinum, 
its melting point being about 1,900° 
C, and considerably lower than that 
of iridium, which is about 2,400'' C. 
Portions of the platinum were then 
remelted together with iridium, in 
the proportions fixed upon of 90 per 
cent, of platinum and 10 per cent, of 
iridium. Quantities of from 10 to 
15 kilogrammes of platinum-iridium 
were, in the first instance, melted 
together. Several of these smaller 
ingots were then remelted into larser 
ingots of rather more than 80 kuo- 
granunes each, and the final operation 
was to remelt three of these larger 
inffots into a single ingot of ^0 
kilogrammes. 

Each of the meltings was made in 
a furnace heated with oxy -hydrogen 
gas. The furnace was made of a 
block of sandy limestone. For the 
smaller ingots a square block was 
employed with a hemispherical cavity 
about 6 in. (15 centimetres) in dia- 
meter, for containing the metal. This 
block had a cover of similar form, 
and through its middle was a verti- 
cal hole, about }in. in diameter, in 
which the tube for coaveyins the 
gas was fixed with mortar. When 
the metal was placed in the furnace, 
and the jet of lighted gas directed 
upon it, sufficient mortar was placed 
on the joining of the upper and 
lower blocks of stone to make it air- 
tight. For the three larger ingots 
a long oblong furnace was used, 
with a cavity of the same breadth, 
but a little deeper and much longer, 
and three gas-tubes were used. The 
largest furnace required for the 
whole quantity of metal had six 
gas-tuboB, each about 1 io. in dia* 



meter, inserted in the upper block. 
The ordinary illuminating ^as was 
used, mixed with the requisite pro- 
portion of oxygen gas, made on the 
premises and stored in a large gaso- 
meter placed near the furnace-room. 
For obtaining a sufficient blast the 
power of a 15-Iiorse steam-engine 
was employed. 

The melted metal was not cast 
into a separate mould, but was al- 
lowed to cool in the furnace. Dur- 
ing the melting a portion of the in- 
terior of the stone, to the depth of 
about half an inch, became coloured 
by the excessive heat, and formed 
into lime in a powdery state, which 
floated on the surface of the melted 
metal. When the metal was suffi- 
ciently cool, the stone mould was 
broken and the ingot removed to a 
bath of hydrochloric acid, which 
dissolved every portion of lime or 
other foreign matter upon the sur- 
face of the ingot, but does not act 
upon platinum-iridium. The ingot 
was thus left quite clean and pure. 

The melting of the great ingot 
of 250 kilogrammes took place on 
May 13. It was successfully accom- 
plished with the greatest facility and 
regularity, and without the slightest 
hitch or accident. 

The time occupied in the process 
was : — 

2.10 P.M. — Furnace heated and 
lighted by degrees. 

2.24 ,, — Furnace thoroughly^ 
heated. 

3.4 ,, — Contents of metal (130 
kilogrammes) melted 
and oars begun to be 
introduced. 

3.27 „ — All the metal melted. 

4.15 ,, — Metal entirely solid, 
but still at white heat ; 
lid lifted. 

In about half an hour the mould 
was broken, and the ingot removed 
to the hydrochloric bath. When 
taken out it ^^a «iASfikc^<^ ^^s^^ 
found, to «31 wgi^^cKc^xiCfc^ vs^'5i^* 
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slow » ooodactor of heat, that when 
the whole maas of metal was in a 
mdlted state, the upper surface of the 
stone was haitUy warm, as was tested 
by the hands of several of the per- 
sons present being placed upon it. 

The work of constructinff all the 
new line-standard metres from this 
sinffle ingot will at once be proceeded 
witn, and there will be sufficient 
surplus metal for making first all the 
new standard kilogrammes, and then 
such number of end-standard metres 
as may be required. — H. W, Chia- 
holm J Nature. 

Physiological Action of 
Liflrhl.— James Dewar and John G. 
M*Kendrick, M.D., have directed 
their attention to the specific effect 
produced on the retina and optic 
nerve by the action of light. Nume- 
rous hypotheses have been made 
from time to time by physicists and 

Shysiologists ; but up to the present 
ate our Knowledge of the subject is 
without any experimental founda- 
tion. For example, Newton, Melloni, 
and Seebeck stated that the action 
of light on the retina consisted 
of a communication of mere vibra- 
tions. Young conjectured that it was 
a minute intermittent motion of 
some [>ortiou of the optic nerve. Du 
Bois-Keymond attributed it to an 
electrical effect ; Draper supposed 
that it depended on a heating action 
of the choroid ; and Hosier com- 
pared it to the action of light on a 
sensitive photographic plate. 

It is evident that, in accordance 
with the principle of the transference 
of energy now universally accepted, 
the action of light on the retina must 
produce an equivalent result, which 
may be expressed, for example, as 
heat, chemical action, or electro- 
motive power. 

The inquiry divided itself into 

two parts,— first, to ascertain 'the 

electro-motive force of the retina 

and nerve; and, second, to observe 

whether tbia was altered in amount 

bjr the action of light The electro- 



! motive force of any living tissue can 
! be readily determined by the method 
I of Du Bois-Reymond. Bv following 
! this method a strong denection was 
obtained from tlfe eyes of various 
rabbits, a cat, a dog, a pigeon, a 
tortoise, numerous frogs, and a gold- 
fish. The deflection was frequently 
so much as to drive the spot of light 
off the galvanometer scale. 

With regard to the second ques- 
tion, to what extent the electro- 
motive force would be affected by 
lifht ? They found that the action 
of light on the retina is to alter the 
amount of the electro-motive force 
to the extent of from three to seven 
per cent, of the total amount of the 
natural current. A flash of light, 
lasting the fraction of a second, pro- 
duces a marked effect. A lighted 
match, held at a distance of four or 
five feet, is sufficient to produce an 
effect. The light of a slnall gas 
flame enclosed in a lantern, and 
caused to pass through a globular 
glass jar (12 inches in diameter), 
nlled with a solution of ammoniacal 
sulphate of copper or bi-chromate of 
potash, has also produced a change 
m the amount of the electro motive- 
power. The method followed in 
these inquiries is a new method in 
physiological research, and by the 
employment of proper appliances, it 
may be greatly extended, not only 
with regard to vision, but also to 
the other senses. 

Glass Coloured by Gold.— M. 
Payard, chemist to the Baccarat 
Glass Works, describes in the BulL 
de la Soc. d'Encour. pour Tlndustrie 
the mode in which the rose and 
red shades of glass are produced. A 
certain quantity of auriferous glass 
is prepared beforehand, and run in 
thin plates. Fragments of these 
plates are used by the glass-blower 
to fuse upon his work, and thus give 
it a superacial colouration. It onen 
hap]^ns that one and the same com- 
poaitioii ol a\mi«vo\]A crs«^»!L ^g:!««ik 
platea ot ^er^ ^^•&T«fi\» ^^A^s^^ vrasA 
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colourless, others tinged more or less 
deeply with rose or red, and some 
almost black. These differences are 
due to two physical causes — the 
temperature of the furnace in which 
the fusion has been effected, and the 
temperature of the mould into which 
the melted material is run. For light 
coloured plates the temperature of 
the furnace must be low, and the 
mould very cold. Blue plates are 
sometimes produced under the same 
circumstances, which, if re-heated, 
take the normal colour, as. do also 
the colourless and very pale rose 
glasses. These curious facts render 
it probable that the colouring matter 
is neither a salt nor an oxide, but a 
simple body. Crystal coloured with 
gold is therefore merely a vitreous 
matter holding in suspension me- 
tallic gold in a state of a very fine 
subdivision. On attentively examin- 
ing the red plates it is easy to 
recognise in the mass a multitude of 
brilliant specks of metallic gold 
forming a sort of aventurine. — Chem. 
Netos. 

Spontaneous Combustibi- 
lity of Charcoal.— A. F. Har- 
greaves, in a paper recently read 
before the Chemical Society, de- 
scribed the best method of carbonis- 
ing wood so as to give a charcoal 
most suitable for the manufacture of 
gunpowder. The preference is given 
to black dogwood {Bhamnus /ran- 
guUi), which is charred in iron 
cylinders, the combustible gases 
evolved from one set being employed 
to heat the adjoining set: by this 
means the amount of coal required 
is greatly diminished. The charcoal 
produced is generally about 20 per 
cent of the wood. The temperature 
at which the operation takes place is 
very important, as at a low tempera- 
ture the carbon is too hygroscopic, 
whilst at a very high tem{>erature it 
does not burn with sufficient rapi- 
dity, and consequently the gun- 
powder made from it gives a com- 
pamtirelylow velocity. When taken 



from the cylinders, the charcoal is 
placed in iron coolers provided with 
tightly-fitting lids, and allowed to 
stand for tweoty-four hours before 
it is put into the store-bins. If the 
charcoal is ground twenty-f our hours 
after burning, and is placed in large 
iron coolers with the lids off, the 
temperature gradually rises, and in 
less than thirty-six hours afterwards, 
it takes fire. If ground, however, 
after an interval of three days, there 
is no perceptible rise of temperature. 
From a series of experiments which 
the author made, it woidd appear 
that charcoal continues to absorb 
oxygen for thirty-six hours after it 
has been burnt, and the full amount 
of hygroscopic moisture is only 
attained after exposure to the air for 
about two weeks. 

The Priestley Memorial —On 
August 1st the centenary of the dis- 
covery of oxygen by Dr. Priestley 
was celebrated at Birmingham. The 
admirers of Priestley have presented 
a marble statue, through Professor 
Huxley, to the Mayor, as represent- 
ing the town of Birmingham. The 
statue is of Sicilian marble. Priest- 
ley is shown holding in his hand a 
burniog-glass, in the act of discover- 
ing oxygen. 

In speaking of Priestley as a che- 
mist. Dr. Huxley said: — To estimate 
what Priestley did in chemistry, you 
must carry your minds back to the 
beginning of the last century, and 
try — difficult as it is — to form a 
notion of what was then the condi- 
tion of chemical science. At that 
time there was no one who believed, 
hardly any one who suspected, that 
the doctrine of the ancients, that air 
and water and fire are elements, was 
other than true. But immediately 
at the commencement of the second 
half of the last century — about the 
year 1755 — a most remarkable man, 
a young Scotch doctor (Dr. Black)^ 
had made \nN«a\J\^TJi^vyQA \i::w5.xv *^^ 
nature ol -wYisA. "w^a VJi^k^ <ssJ&Si^^'*R^ 
air. He \iaA iVwo^xi \Ja».\» *vic^& ^'^" 
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stance could be combined with sncli 
matters as lime, and such matters as 
alkali, and coald be got again from 
these combinations ; that it was an 
acid substance, cai)able of neutralis* 
iag the strougest alkali ; and had 
thus paved the way for the concep- 
tion of an air-like bod^, an aeriform 
elastic substance, which, neverthe- 
less, was independent, and could 
play the character of an independent 
existence totally distinct from com- 
mon air. And then a little later, in 
1766, Henry Cavendish, in a series 
of researches which struck one at 
present by their precision and by 
their exactness of statement, showed 
the nature of sundry other gases, 
particularly that gas which is called 
nydroccn now, which was then 
termed " inflammable air ; " and the 
special peculiarity of Cavendish was 
that to the investigation of these 
questions he applied a rigour of 
method which was almost unknown 
before. For he brought the balance 
into play, and he implied — although 
he did not express — that great truth 
which it remained for the French 
chemist Lavoisier to formulate, the 
doctrine that * * matter is never 
created and never destroyed." It 
was following immediately after 
Cavendish's work that Dr. Priestley 
commenced his inquiries, and if we 
look upon them as contributions to 
our knowledge of chemical fact they 
are something surprising, — not only 
surprising in themselves, but stiU 
more surprising when we consider 
that he was a man devoid of the 
academic training of Dr. Black, that 
he had not the means and appliances 
which practically unlimited wealth 
put at the disposal of Cavendish, but 
that he had to do wliat so many 
Englishmen liave done before and 
since, to supply academic training by 
mother- wit, to supply apparatus by 
an insenuity which could fabricate 
what he wanted out of washing-tubs 
and other domeatic implements, and 
then to do as many Englishmeii have 



done before, and many have done 
since, to scale the walls of science 
without preparation from the outside. 
The number of discoveries that he 
made was something marvellous. I 
certainly am well within the limit 
when I say that he trebled the number 
of gases which were known before his 
time, that he gave a precision and 
definition to our knowledge of their 
general characteristics of which no 
I one before had any idea ; and finally, 
on the 1st of August, 1774, he made 
that discovery with which his name 
is more especially connected — the 
discovery of the substance which at 
the present day is known as oxygen 
gas. There is no doubt whatever, 
and never has been any doubt, of the 
great importance of this discovery, 
which was taken up by other persons, 
and which, no doubt, contributed es- 
sentially to the development of those 
views of Cavendish which led to the 
discovery of the true composition of 
water. 

Aluminium in Plants. — All 
the more recent and exact analysis of 
the ashes of plants show that the 
element aluminium is not to be found 
amongst the constituents of flowering 
plants, and that its presence is con* 
fined to a few of the cryptogams. 
Professor A. H. Church gives the 
following results of prolonged re- 
search on this subject : — 
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Tnflammable Gas from the 
Silt-bed in Belfast.— In sinking 
for a well upon the premises of 
Messrs. Cantrell and Cochrane, in 
Geor^e's-lane, Police-square, Belfast, 
after having passed through a deposit 
of silt to the depth of 33 feet, a layer 
of gravel was reached, seven feet in 
thickness, and containing a quantity 
of organic cUbrit, It rested upon a 
thick deposit of very tenacious clay. 
On entering the gravel-bed, a large 
flow of water occurred, which rose 
to within four feet of the sur- 
face of the ground, and inter- 
rupted the operation of boring, till a 
pump, worked by a small steam- 
engine, was erected, which, so long 
as it was in action, kept the boring 
free from water as far as the surface 
of the gravel-bed. A workman, 
having lowered a light to examine 
the bottom of the well, was surprised 
to see a lambent flame playing over 
the surface. On examination, this 
was found to arise from a disengage- 
ment of inflammable gas, which had 
accumulated between the lower sur- 
face of the bed of silt and the layer 
of graveL 

An iron pipe terminating in a 
funnel-shaped mouth, about one foot 
in diameter, was now sunk till it 
reached the gas stratum, and the 
water in the well was kept by pump- 
ing at such a level that an extra 
pressure of about one. inch of water 
was maintained upon the gas below. 
The gas now flowed freely, at the 
rate of about 40 cubic inches per 
minute, through the upper end of 
the iron pipe, and when ignited, 
burned with a yellow flame, which 
could scarcely be distinguished from 
that of ordinary coal gas. 

The composition of the gas was : — 
Marsh gas (CH«), 83*75 p.c. ; Car- 
bonic acid, 2*44, p.c. ; Oxygen, 1'06 
p.c. ; Nitrojgen, 12*76 p.c. 

The density of the gas (air = 1) was 
found to be 0*661, which corresponds 
nearly to the foregoing composition. 
liegat waa inodorous, and contained 



no compound of carbon and hydro- 
gen except marsh gas. 

From this analysis it is evident 
that^the gas formed in this subter- 
ranean sheet of water is in all 
respects the same as that which is 
produced in stagnant pools contain- 
ing leaves and other vegetable 
matters. — Pi'of, Andrews ^ Britinh 
Association. 

Photo^apMc Action of Co- 
lours. —Last year Dr. Herman 
Vogel announced that *'we are in a 
position to render bromide silver 
sensitive for any colour we choose — 
that is to say, to heighten for parti- 
cular colours the sensibility it was 
originally endowed with." Dr. 
Vogel, in the first instance, found to 
his astonishment that some dry bro<- 
mide plates prepared by Col. Stuart 
Wortiey were more sensitive to the 
green than to the blue portions of 
the spectrum. In the next experi- 
ments a comparison was instituted 
between dry bromide plates and the 
same plates when wet from the bath 
solution of silver nitrate. The results 
showed that the sensibility of dry 
bromide plates extends to a greater 
extent into the least refrangible end 
of the spectrum than is the case with 
wet plates. In Dr. Vogel's plates, 
in fact, the photographic impression 
of the spectrum, when developed by 
an acid developer, extended in the 
case of the dry plates into the 
orange, but with wet plates not 
quite into the yellow. The bromide 
plates prepared by Vogel, moreover, 
did not exhibit hicreased sensitive- 
ness for the green rays as did Col. 
Stuart Wortley's plates, and this 
led him to conjecture that the latter 
plates contained some substance 
which absorbed the green to a 
greater extent than the blue. To 
test this one of the plates had the 
yellow colouring matter with which 
it was coated removed, and it was 
then found ^ \i'K^^\ai*.^&&^«Q»&K^^' 
neas iox t\ift ^eBtLT^.-^^. 'Y^CL^^^fess^iMBt 
action ^ayawJAtJxiwrs^Vi'^*^^'^'^*^ 
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the coating of colouring matter, and 
the next step made by Vogel was to 
■eek some BUDstance which especially 
absorbed in the yellow, and at the 
lame time acted as a sensitiser by 
fixing the free bromine liberated by 
the action of light upon the silver 
bromide. Both these ends are ful- 
filled by the coal-tar colour known 
as coralline. A plate dyed with this 
substance and exposed to the spec- 
trum exhibited two maxima of 
photographic action, one the ordinary 
maximum in the indigo, and the 
other, almost as strong, in the yel- 
low. Aniline green was next tried. 
This dye is stated to absorb the red 
rays, and a corresponding increase 
of sensitiveness for the red rays was 
observed. Thus Dr. Vogers results 
may be summarised by saying that a 
dyed film of silver bromide exhibits 
maxima of sensitiveness in those 
regions where the colouring matter 
exerts its maximimi of absorptive 
power. 

In a communication made to the 
French Academy, M. Edm. Becquerel 
stated that Dr. Vogel's results with 
coralline and aniline green had been 
reproduced, and also similar results 
had been obtained by iodised collo- 
dion in which coralline was dissolved. 
A most remarkable action was ob- 
served also in the case of chlorophyll 
when this substance was used as a 
tinctorial agent. Although the col- 
lodion possessed only a faint green 
colour from the dissolved chloro- 
phyll, the spectral image was of a 
much greater length than when plain 
collodion was used. 

Since the year 1842, when M. 

Becquerel photographed the whole 

solar spectrum, from the extreme 

violet to the extreme red, and when 

Dr. J. W. Draper photographed the 

violet, blue, and extreme red, no 

successful attempts have been made 

to imprint the least refrangible end 

of the spectrum. The practical 

sepeot of Dr. VogeVa discovery need 

oot here he discussed at length. 



Attention may be called to the well- 
known difficulty of getting reds or 
yellows to imprint themselves in 
portraiture, a difficulty which now 
bids fair to be overcome. 

The changes wrought by a beam 
of light on sensitive surfaces are 
sometimes physical and sometimes 
chemical. We may appropriately 
recall here the fact that mechanical 
pressure upon a sensitised surface of 
a silver salt acts in the same manner 
as a ray of light, giving a dark stain 
under the action of reducing agents. 
The experiment of Grove also, in 
which an electric current is set up by 
the incidence of a beam of light upon 
a prepared Daguerreotjrpe plate, 
should not be forgotten. The equi- 
valence between light and the ower 
form of force has not yet been esta- 
blished, and it may not be going too 
far to conjecture that thermodyna- 
mics may possibly in the future have 
to appeal to the action of light upon 
a photographic plate. — R. Meldola, 
abstracted from Nature. 

Origin of Scotch Iron 
Works. — John Roebuck, M.D., 
was grandfather of the distinguished 
member for Sheffield, A. J. Roe- 
buck, Esq. He was son of a manu- 
facturer, and born at Sheffield in 
1718. Chemistry was his hobby, 
and he discovered an improved 
method of refining the precious 
metals, and also a cheaper process 
of obtisiining sulphuric acid. The 
latter invention took him into Scot- 
land, where, in 1759, he opened, at 
Carron, the first ironworks that were 
ever established in that country. 
Under this bold adventure, Scotland 
produced about 1,500 tons of iron 
in the year, which led to what gives 
now an annual yield of considerably 
more than a million tons. Si^ccess- 
f ul so far, he leased some coUieriea 
near Edinburgh. Here was plenty 
of coal, but the mines were m)oded 
with water, and there was no pomp* 
ing apmx&tvxa ol ^xjifficient power to 
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acquaioted with James Watfc, who 
was busy ia perfecting his steam- 
engine. Dr. Roebuck took Watt 
into partnership; but, before the 
latter could complete the powerful 
engine which was required tor drain- 
ing the coal-mine, the vast under- 
taking involved Dr. Roebuck in 
ruin; 'and he died a martyr to his 
too sanguine enterprises. — Sheffield, 
Past and Present , by tlie Rev, A. 
Oalty. 

Putrescent Organic Matter 
in Water. — H. de rarville, in Cau- 
aeries Scientifiques, says :— ** How 
does organic matter become dan- 
|;erous ? We must not believe that 
it constitutes, as is superficially 
said, an organic poison. The pheno- 
menon is more complex. The orga- 
nic matter in suspension or in solu- 
tion creates in the water a peculiar 
medium, suiteble for the development 
of exceedingly small beings of the 
genus Vibrio. It is no longer mere 
water — it is a world of microscopic 
animals and plante which are born, 
live, and increase with bewildering 
rapidity. The Infusoria find in the 
water calcareous, magnesian, and 
ammoniacal salts, and their main- 
tenance is thus secure. Drink a 
drop of tliis liquid and you swallow 
mUlions of minute beings. But 
there are vibrios and vibrios. There 
are those which are capable of setting 
up putrefaction in our tissues. These 
are our enemies, often our mortal 
enemies. Let a water be placed in 
contact with organic remains capable 
of nourishing these malignant vibrios, 
and it at once becomes more dan- 
gerous than any poison.'' 

The author pointe out that, ac- 
cording to the researches of the late 
Dr. Calvert, charcoal, lime, and 
permanganate of potash, contrary to 
the received opinion, facilitete putre- 
faction and actually promote the 
formation of animalcul®. Charcoal 
when used for the purification of 
poUntod waters, ludouotediy absorbs 
iOoitt pores offensive gases held in 



solution, as well as liquid colouring 
and flavouring matters. It can 
render such waters colourless and 
tasteless. But upon living animal- 
culse and their germs it is absolutely 
powerless. Nay, water containing 
a known amount of *'albumenoid 
ammonia," when experimentally 
filtered over animal charcoal, has 
been found on analysis worse than 
before. Permanganate of potash 
may oxidise — in fact, burn up — dead 
organic matter suspended or dis- 
solved in water ; but upon living 
organisms it is almost powerless. 
We have seen animalculae remain in 
full life and apparent vigour for 
hours in water to which perman- 
ganate had been added in a large 
proportion. M. Davine found that 
pul^d blood after treatment with 
charcoal became more poisonous than 
before. It is possible that the gases 
dissolved in the liquid hinder the 
development of the Infusoria. The 
author considers carbolic, or better 
still, cresylic acid, as the only agent 
which extirpates these animalcules. 
According to Wcehler, alumina in 
the gelatinous stete precipitates the 
dissolved animal matter which serves 
as a pabulum for these, minute 
animal and vegeteble beings. — 
Chemical News. 

Vanillin.— Prof. A. W. Hoffman 
in the Comptes Rendns announces 
I that the discovery of his pupils, 
MM. Tiemann and Hartmann, who 
succeeded in producing vanillin from 
the sap of the pine tree, has 
been made available in practice. 
The juice of a tree of average size 
yields vanillin of the value of about 
100 francs, and the timber is not 
damaged by the operation. 

Detection of Meat-Fats 
mixed with Butter. —Fresh but- 
ter is permanently soluble in methy- 
lated ether, sp. gr. 0730, at the 
temperature of 65 F. But with tk<^ 
view oi aee\Ti\^ Vi «iXiN ^^<^x ^x^^aiiYKCkS^ 
it may coxi\»&Mi QCiNiiiL\» Y^wa^'**^*^ 
from it, 1 \.«>\l, ^^, ^ w^^^s». 
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of fresh butter, placed it in a small 
test- tube, and poured over it 1 dram 
of methylated ether, and on corking 
the tube it readily dissolved after a 
few moments' agitation. I then 
added 30 <lruiis of metliylated alco- 
hol, G3'' O.P., and agitated again, 
but nothing was precipitated. I 
therefore made another experiment 
with 15 grains of fresh butter, and 
lU grains of prepared mutton fat, 
dissolvcil them in 1 dram of ether 
first, and added 30 droits of alcohol, 
when in less tliat half an hour the 
fat was precii>itated, in a room heated 
to t>80' F. 

Kext, in onler to see the effect 
upon mixtures of known fats, such 
as lanl, beef, mutton, and tallow 
fats, properly melted together in pro- 
iwrtions uf GO grains of butter and 
40 of fat, and stirring till cold, I 
found that each of them 5K>uld, by a 
similar procedure, be precipitated 
in a few miuutes. 

In one case, that of mutton, I 
filtered off the etherial liquid, and 
collected the residue, and obtained 
as much as 30 per cent, of what 
had been used; so that^ there is 
no longer any doubt about easily 
detecting fatty adulterations in 
butter. 

Lastly, I would observe that crys- 
tallisation of butter out of the ethe- 
rial solution at a lower temperature 
than 65'', need not be mistaken for 
the fats precipitated by alcohol al- 
luded to, as the butter, besides being 
BO much lighter, occupies the upper 
layer, and is different iu character, 
and easily re-melted by the applica- 
tion of the warm hand for a minute 
or so.— John Horsley, F.C.S., Ana- 
lyst to the County aud City of Glo'- 
ster. — Chemical News. 

Artificial Butter. —In a recent 

number of the CJiemical News the 

following two abstracts of specifica- 

tioDa of patents appear side by side. 

— Improvementa m the manufacture 

of Artificial butter, Edward Griffiitli 

Brewer, Obancery Lane, Middlesex, 



(A Communication from E. Dide- 
richsen, Copenhagen, Denmark.) 
February 21, 1874.— No. 661. This 
consists of making butter from tal- 
low or otlier fatty matter. It is 
washed in cold water, cut into pieces, 
and melted by steam in a wood 
vessel Acid soda is subsequently 
added, and the material boiled seve- 
ral times, addinff soda, and finally in 
Sure water; then sifted through 
annel, and afterwards churned, fine 
oil and sour milk being added during 
the latter process. 

A new or improved method of 
manufacturing artificial butter, and 
of clarifying or purifying rancid but- 
ter. Danid Hipkins, Tipton, Staf- 
ford. February 23, 1874,— No. 684. 
This invention consists — (1) In mak- 
ing artificial butter by melting fat 
by means of steam or hot water. The 
fat is then drawn off and allowed to 
cool. It is then raised in tempera- 
ture, and the olein or softer pairt is 
removed by pressure from the stearin 
or waxy part. The olein is then 
melted, and suddenly cooled by 
plunging it into or agitating it in a 
cold liquid, and it thus loses its 
rough and granulated consistency, 
and becomes very similar to butter. 
(2) In purifying rancid butter by 
melting it and removing any deposit ; 
then boiling it with lime-water or 
other alkali, and allowing it to settle ; 
aud, finally, treating the liquor thus 
clarified by suddenly cooling it in 
water or other liquid as in the man- 
ner first described. The artificial 
butter, or the clarified butter, may 
be used separately, or they may be 
mixed together in any desired pro- 
portions, and are perfectly pure and 
wholesome, aud free from deleterious 
qualities. 

Bleaching' Bones and Ivory. 
— M. Cloez states that bleaching is 
effected by exposure to the sun for 
three or four days in tanks filled 
-with, oil oi turpentine. The objects 
m\XB^\>e svJip^T^iC^ on ^ai<c^v\Mig>fk«t 
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the bottom of the tanks. — Le$ 
Mondes, 

Coloured Tapers. — Mr. James 
McFarlane detailed to the Glasgow 
Philosophical Society a series of expe- 
riments madeto determine the nature 
of the colouring matter in the green 
and red wax tapers. He ascertained 
that the former owed their colour to 
arsenite of copper. Their average 
weight was 2 grms. , and the average 
time occupied in burning was seven- 
teen minutes. They contained 5*43 
grs. of arseuious acid, enough to poi- 
son two people if taken directly in 
the solid form. The red tapers 
weighed, on an average, about 8*94 
grms., and burned seventeen mi- 
nutes, and contained 1 *66 per cent. 
of mercuric sulphide. In one series 
of experiments, the following results 
were arrived at — white, yellow, blue, 
red, and green tapers being experi- 
mented upon : — 

White. — Perfectly harmless; little 

ash. 
Yellow. — Harmless; coloured with 
chromate of lead ; ash, metallic. 
Bltie. — Harmless ; coloured with 

ultramarine. 
Bed. — Highly poisonous, contain- 
ing 1 '93 per cent, of vermilion ; 
the tapers very highly coloured ; 
slight ash. 
Oreen. — Poisonous ; colour due to 
arsenic ; metallic ash ; quantity 
of arsenic not determined, but 
probably about 1 per cent. 
Deacon's Chlorine Process.— 
R. Hasendever remarks that the 
apparatus fov. Deacon's process re- 
quires care in its construction, pre- 
servation, and working. The chlo- 
ride of lime produced by this process 
was formerly too weak, and the con- 
sumption of coal was high. Now 
the chloride of lime contains 35 per 
emit, of available chlorine, aad the 
fuel consumed amounts to half the 
weight of the finished product. The 
chlorine obtained by Deacon's pro- 
is BO dilated with nitrogen and 
ihst tor perfect absorption the 



surfaces covered with lime is six 
times larger than in' the ordinary 
chloride of lime works. The intro- 
duction of the process is rendered 
costly by these extensive chambers. 
On the other hand, the amount of 
labour is trifling, the consumption 
of fuel moderate, and manganese is 
entirely dispensed with. Deacon's 
process is well calculated to remove 
the hydrochloric acid nuisance from 
the air and the rivers. — Chemical 
News. 

Explosion of Water. — - Prof. 
C. Piazzi Smyth, in a paper to the 
Literary and Philosophical Society, 
Manchester, says : — That water is a 
far more powerful exploder than 
gunpowder, if you can get it (the 
water) to explode at all, is now ex- 
perimentally proved by Professor 
Osborne Reynolds' electrical expe- 
riments. This question occupied 
my attention many years ago, on 
comparing the far larger space occu- 
pied by exploded water in the shape 
of steam than by exploded gun- 
powder in the shape of its perma- 
nent gases. 

The difficulty, however, is to get 
the water to explode, and not to pass 
off merely into steam. 

In order to try to explode water, 
at that time, I melted a large ladle 
full of lead, put upon the fluid and 
almost red-hot surface a drop of 
water, and tried various devices to 
bring it under the influence of the 
heat; but, even when forcibly at- 
tempted to be pushed, under the 
melted lead, the water ran with 
vehemence up the substance of the 
wooden probe employed, and refused 
to have anything to do with the fluid 
lead, which consequently remained 
undisturbed. 

But when I took a smaller iron 
ladle, put a drop of water on the 
bottom of it, and gave therewith a 
little pat to the surface of the melted 
lead, mataiiiW^ Wi^ 'wVOva <5«^\fc\!i«^ ^ 
the greaA.\aA\^ -^ct^ ^<sa.\X.«t^\ft*^<!^ 
I winds, axiai OTiV^ ^ i«^ ^^^^ ^'^^'^ 
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raooyered. Explosion of water had 
apiMurenUy taken place with excel- 
lent effect. 

Then came a question as to repeat- 
ing snch ao explosion at small inter- 
vals of time in a safe manner, so as 
to have an explosion-engine, in which, 
if all the heat of the coal could be 
used in exploding water rather than 
in raising steam, a surprising eco- 
nomy of fuel should result. 

But as no progress was made in 
such an engine, I can only refer to 
some old accounts of an explosion in 
a copper foundry, where the great 
establishment was literally blown 
up, it was said, by a workman simply 
spitting into a vessel of melted cop- 
per. The mere amouut of steam 
raised would evidently have been of 
no Practicable avail for either good or 
evil, even if employed in the best 
modem expansive engine on the 
tbermo-dynamic principles ; but, as 
an explosive, its energy would seem 
to have been so vast that I must 
hope for fur ther dcvlopmcut of the 
subject. 

Action of Adrated Water on 
Lead. — The danger arising from the 
emplo}rmcut of leaden pipes is cer- 
tainly far smaller than that result- 
ing from the use of shot in cleaning 
out bottles. M. Fordos, having 
shaken up shot in bottles in the 
ordinary way, filled four of them 
respectively with white wine, red 
wine, quinine "wiDC, and vinegar. 
After allowing the liquids to stond 
for a few days, he discovered lead 
in solution. These experiments may 
serve, he adds, to explain the fre- 
quent presence of lead in the human 
system, a phenomenon so general 
that Hervy, Devergie, and Orlila 
have considered it a normal con- 
stituent. — Bull, Chemical Society ^ 
Paris. 

Dyeing' with Mahogany Saw- 
dust. — C. Dreyfuss has patented a 
process for dyeing and printing 
Browns OB cotton with mahogany 
^wdttst He mordAnta with tin, 



and uses a little lime and glue in the 
dye-beck. — Chemical News, 

Spontaneous Combustion. — 
If oils are mixed with sawdust, tex- 
tile fabrics, &c., BO as to be exposed 
to the atmosphere in thin films, oxy- 
gen is rapidly absorbed, the tempe- 
rature of the mass rises, and under 
favourable circumstances actual ig- 
nition ma^ ensue. The effect varies 
greatly with the kind of oil used ; 
some oils being exceedingly dan- 
gerous, whilst others may be re- 
garded as practically safe. Hence 
the risk of fire in a factory must be 
influenced to a very considerable de- 
gree by the kind of oil used. Olive 
oil has been considered the least 
dangerous, mineral oils, pine, linseed, 
and rape, and their mixture the most 
so, whilst all other oils are supposed 
to hold an intermediate position. 
But according to the late Professor 
Graham, Mr. J. Galletly, and Mr. 
Keates, consulting chemist to the 
Metropolitan Board of Works — olive 
oil ranks among the most danger- 
ous oils, whilst the hydrocarbons, 
such as the mineral oils, are incapa- 
ble of producing spontaneous com- 
bustion. 

Density of Hydrogen when 
Combined with Metals. — L. 
Troost and P. Hautefeuille. — The 
definite compounds formed by hy- 
drogen with palladium, potassium, 
and sodium have many characters in 
common. All are obtained by the 
direct action of their elements. Hy- 
drogen unites with palladium at 100** 
C, with potassium above 200** C, 
and with sodium at higher tempera- 
tures. The compounds formed are 
stable at common temperatures. 
Their formulae are PdgH, K^H, 
Na^H. If hydrogen gas is allowed 
to act upon these definite compounds 
the absorption is very slight in the 
sodium compound, greater in the po- 
tassium, and considerable in the pal- 
ladium. This absorption yields no 
new coxD.i^vxii^%\i\iV&9kTCiKt%coiiden- 
saUoii ol t\i« %^BA. rS!\i« ^Ni>i2i^^T% ^»^« 
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colate the specific gravity of the 
condensed hydrogen at 0'629. — 
Chemical News 

Dukinond Diggings of South 
Africa. — Desdemaines Hugon calls 
attention to the violent and con- 
tinued electric action for which the 
climate of this district is distin- 
guished. The air is always strongly 
charged with electricity where (Sa- 
monds abound. He su^ests that 
this circumstance may throw some 
light upon their formation. — Revue 
Sd&iUifique, 

Incrustations in Steam- 
Boilers.— M. Asselin, of Paris, 
states that glycerin, added in the 
proportion of 1 kUo. for every 5000 
to 8000 kilos, of fuel consumed, 
effectually prevents the formation of 
these deposits, on account of its power 
of increasing the solubility of sul- 
phate of lime, and causing the un- 
dissolved portion to be precipitated 
in a granular form, so as not to ad- 
here to the metal. 

The Colour of Precious 
Stones. — The colouring matter of 
the emerald has been attributed to 
iron, chromium, and organic matter. 
With regard to the latter, the author 
thinks that both emeralds and beryls 
contain carbon ; but that it is pro- 
bably in the form of diamond, and has 
nothing to do with the colour of the 
emerald, as colourless beryls may 
contain as much carbon as the 
richest tinted emerald. The colour 
is really due to the presence of 
chromic oxide. Whatever may have 
been the temperature at which beryls 
and emeralds were formed, rubies 
must have ori^nated at a very high 
temperature, since, from experiments 
made by the author, he has ascer- 
tained that the peculiar reaction 
between alumina and chromic oxide, 
to which the red colour of the ruby 
is due, takes place only at a heat as 
high as that of the oxyhydrogen 
fliune. — Greri^/e Williams^ Proceed- 
inffs, Boj/al Society. 

FotasBivLm lo^d,e.-^(^, Lang 



bein described at the German Che- 
mical Society recently the manufac- 
ture of iodide of potassium from 
iodide of copper, containing 60-66 
per cent. V)f iodine, which is now 
largely imported from Peru. It is 
transformed into HI by treating it 
with H,S, and then saturated with 
carbonate of potassium. 

The Early Days of Oas 
Lighting. — Professor B. Silliman 

fives an extract from the elder 
rofessor Silliman's *' Journal of 
Travels in England, Holland, and 
Scotland," containing a description 
of a public exhibition of illuminating 
gas from coal in July, 1805, by ** an 
ingenious apothecary " in Piccadilly, 
near Albany House. " The inflam- 
mable gas," the journal states, **is 
extricated simply by heating com- 
mon fossil coat m a furnace with a 
proper apparatus to prevent the 
escape of the gas, and to conduct it 
into a large vessel of water which 
condenses the bituminous matter 
resembling tar, and several other 
products of the distillation that are 
foreign to the principal object. The 
gas, bein^ thus washed and purified, 
is allowed to ascend through a main 
tube, and is then distributed by 
means of other tubes concealed in the 
structure of the room, and branching 
off in every desired direction, till, at 
last, they conmiunicate with sconces 
along the walls, and with chandeliers 
depending from the roof, in such a 
manner that the gas issues in 
streams from orifices situated where 
the candles are conmionly placed. 
Then it is set on fire, and forms very 
beautiful jets of flame, of great bril- 
liancy ; and from their being nume- 
rous, long, and pointed, and waving 
with every breath of air, they have an 
effect almost magical, and seem as if 
endowed with a kind of animation. 
The gas is sometimes made to escape 
in revolving jets, when it forms 
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to thii brilliant inventioii. The bottle, upon a layer of fragments of 
expense of tiie apparatus, and its porcelain, is placed the iron in emsJl 
liauility to accidents, forms an c>ars ; the ouier gas bottle is filled 
obstacle of magnitude, and, on the . with the mixture of acids. The two 
whole, it is probable it will not be are connected by a large india-rubber 
generally adopted. " This is curious : tube attached to the two tubulated 
reading in 1874 ! Mr. Murdock had i necks near the bottouL The cork of 



employed gas illumination in 1792, 
ana gas was uscil in Paris in 1802. 
But London was in the dark until 
ISOo.— Nature. 



the ffas bottle containing the iron has 
a cock passing through it, to regulate 
the delivery of the gas. With an 
apparatus of quite moderate dimen* 



New Lig'ht of intense Pho- sions, a dazzlins flame,measuring ten 
tofi^raphic Power. — Delachanal '• inches in height, can be obtained, 
and Mcrinct have recently presented ' which is quite sufficient in intensity 
to the French Academy a descrip- for photographic work. The products 
tiou of A new light of great intensity, of combustion are led into a chimney. 
The dazzling combustion of nitric ' The lamp was placed six feet distant 
oxide gas, after agitation with a few from an engraving. In five seconds an 
drops of carbon disulphide, is well excellent negative was obtained. A 
known. The autliora have succeeded ; portrait of the photographer himself, 
in making this light continuous. | placed at the same custance and 
Tlio lamp they employ is very simple j under the same conditions, was 
in its construction, consisting of a obtained in fourteen seconds, 
pint l)0ttle having two opeuinffs I Analysis of Ashantee Gold.— 
through the cork, and filled with • Prof. A. H. Church, says :— The 
fragments of sponge, cork, or pimiice, | colour of the nuggets is very uni- 
form and rich, and would indicate, 
perhaps, the presence of a smaller 
quantity of sdloy than that which 
actually occurs in them. 

Prof. Church finds native gold 
gives the following numbers on an- 
alvsis * 

In 100 parts— Gold 90 055 p.c. ; 
silver, 9*940 ; copper, a very minute 
trace of copper and iron ; specific 
gravity at 16** = 17 '55. 

Ozone. — Prof. Andrews, of Bel- 
fast, regards ozone as ** oxygen in 
an altered or allotropic condition." 
Ozone is rarely found in the air of 
large towns, unless in a suburb when 
wind is blowing from the country. 
It is rarely absent in fine weather 
from the air of the country, and is 
more abundant in the air of the 
mountain than of the plain. The 
permanent absence of ozone from 
the air of a locality may be regarded 
as a proof that we are breathing 
adulterated air. Its absence from 
the aix oi to-^ii^ a.\v^ oi \a:c«iTw«na^ 



for the puqwse of imbibing the car- 
bon disulpliide. Through one open- 
ing in the cork passes a tube which 
reaches to within a quarter of an 
inch of the bottom, through the other 
passes a considerably larger tube, 
about eight inches long. This latter 
tube maybe of glass or of metal, and 
is closely packed with iron scale. 
This is intended to prevent the fiame 
from returning into the bottle, and 
its conse(iuent explosion. The nitric 
oxide gas is passed into the bottle 
througli the former tube above 
mentioned, and the gaseous mixture 
is conducted by an india-rubber 
tube to a kind of Bunsen burner, the 
air-holes of which are closed, and 
which is furnished with a small 
conical valve to regulate the flow of 
gas. This burner is also tilled with 
iron scale. The nitric oxide gas is 
produced in the cold by the large 
apparatus of Sainte Claire-Deville, 
by the action oi a mixture, in certain 
proportioDBf of nitric and sulphuric 



icjds upon metaUio iron. In one.gaa \ even ixx t^e co\m\.ty, \a^TQ\iiX»V3 'Oas^ 
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clief cause of the difference which 
every one feels when he breathes 
the air of a town or of an apart- 
ment, however spacious, and after- 
wards inhales the fresh or ozone-con- 
taining air of the open country. — 
AthencBum, 

. Heliographic Engraving^. — 
A new process is described in 
Figuier's *'Ann§e Scientifique." A 
photographic proof is applied to a 
sheet of zinc, when the silver is 
transferred from the paper to the 
plate, and produces a metallic layer 
which enables the zinc to be attacked 
b^ very dilute acids. 

Khodium. — St. Clair-Deville and 
Debray have recently observed that 
when rhodium is precipitated by 
alcohol from some of its solutions, it 
is capable of decomposing formic 
acid,— with liberation of heat,— into 
carbonic acid and hydrogen. At a 
slightly elevated temperature ajcobol 
in contact with alkalies is itself de- 
composed by this pulverulent rho- 
dium, alkaline acetates are produced, 
and hydrogen liberated. When the 
action of the rhodium grows feeble, 
it is sufficient to wash the metal well, 
and dry it in contact with pure air 
to renew its power with all its first 
activity. It is found that iridium 
and ruthenium possess similar pro- 
perties to rhodium, hence these 
metals will probably become new 
agents in effecting chemical and phy- 
sical changes. —Athenceum. 

Double Diamond — A curious 
crystal of diamond has been recently 
studied by Dr. Schrauf. It is a twin 
octahedron, possessing remarkable 
optical properties ; in fact, some of 
the faces behave like those of an opti- 
cally-uniaxial crystal. This anomaly 
in a substance belonging to the cubic 
system may probably be explained 
by the peculiar structure of the dia- 
mond. It appears that a pale brown 
diamond is enclosed within the 
colourless external crystal, and the 
preBBure of the enclosure has induced 
a BUte of tension in parte of the en- 



velope, thus producing the optical 
irregularilry. -^Athenceum. 

Corrosion of Iron Boofs. — E. 
W. Binney, at a meeting of the 
Manchester Literary and Philosophi- 
cal Society exhibited some portions 
of the roof of the railway station at 
Salford, which, after being in place 
four years, was so much corroded 
that it had to be taken down. The 
sulphuiic acid, and soot, from the 
combustion of the coal used in the 
locomotives, had evidently been the 
cause of this. It is most desirable, 
seeing the extent to which iron is 
used in construction, that the public 
should be made acquainted with all 
the circumstances under which de- 
composition is produced in this 
metal. It is but recently that an 
iron ship has sunk at sea, through 
the action of sugar upon her iron 
plates, producing rapid decomposi- 
tion. 

Mercury in Victoria. — Valu- 
able deposits of cinnabar have been 
found in Queensland. As quick- 
silver is largely employed in the 
amalgamation of gold-ores, it would 
be a great gain to the Australian 
miner to be independent of foreign 
supplies of this expensive metal. 

The Ignition of Cotton by 
Saturation with Fatty Oils. — 
Mr. John Galletly states that the 
ignition of cotton can be calculated 
on, for any oil, with about the same 
certainty as the point at which sul- 
phur or other combustible matter 
inflames in air. The heavy oils from 
coal and shale, when mixed with 
sperm, seal, olive, or linseed oil, was 
found to effectually check the pro- 
cess of spontaneous combustion. — 
Journal of the Franklin JnstUute. 

Ultramarine.— The Society of 
German Ultramarine Manufacturers 
has offered a prize of 1000 Imperial 
marks for the best scientific and ex- 
perimental work upon the chemical 

the ioTm oi ecrcc^Ya^NSss^ \a. ^5?^^ 
the ft\\ipVi\]iX e»a\A* 
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Breeze Coke.— Every attempt 
at ecouomiziiiff coal is woi-thy of note. 
Tbe Soutfuide (Pittsburg) Ledger 
states that ** breeze coke ' is made 
by the Pittsburg ironmasters by 
throwing the ashes from the furnace 
ash-pits into water, a certain portion 
float, but the heavy clinkers sink te 
the bottom. The tioatiuff portion is 
found to bo the best possible fuel for 
a forge fire. 

Native Sulphur.— i/C« Mondes 
states that at a short distance from j 
San Martino, near Palermo, fluid sul- 1 
phur issues from fissures in the | 
rocks at the rate of from 400 to 500 
quintals a day. 

Filling of Wine. — A quantity of 
kaolin, or china clay, amounting to 
about half a per cent, of the weight 
of wiuo to be operated on, is mixed 
with a small quantity of wine, and 
is then added to the bulk of the 
liquor to be clarified, when the im- 
purities in suspension are caught up 
by tlio linely-divided clay, and 
rapidly thrown down as an insoluble 
deposit. Should the kaolin contain 
iron as an impurity it must first be 
digested with dilute hydrochloric 
acid, every trace of acid being sub- 
iequently washed out. 

Coloph-Alumin a. — Paul 
Curie, in a recent number of the 
Chemical News, describes a new 
organic base which possesses the 
extraordinary property of resisting 
decomposition at a r^ heat. The 
name refers to the resemblance 
which this base bears to alumina, 
and to its preparation from colo- 
phony, or common resin. When 
resin is submitted to destructive dis- 
tillation, a peculiar hydrocarbon is 
formed, which has generally been 
regarded as naphthaline. When this 
substance is submitted to the action 
of oxidizing agents, such as chlorine 
or nitric acid, it gives rise to certain 
derivatives, which, on fusion with 
hydrate of potash, yield coloph- 
alumi'na. Tbua prepared, the new 
base is a white amorpJious substance, 



strikingly resembling alumina. Ac- 
cordinff to Mr. Cime, it may be 
exposM. to as high a temperature as 
1000" Cent, without being either 
fused, volatilised, or even decom- 
posed. Although rather inert as a 
base, it may be made to yield a 
number of derivatives. 

Mechanical Disruption of 
Ozone. — Dr. Andrews has recently 
shown before the RoyaJ Society of 
Edinburgh that coarsely - pounded 
glass, shaken in a vessel containing 
electrolytic oxygen, rapidly destroys 
the ozone' reactions. Tins experi- 
ment forms a new b'nk between a 
purely mechanical action and a che- 
mical change, and one closer than 
any hitherto observed. 

Magr&etic Iron Ore on the 
Shores of Bute. — Mr. Cameron, 
of Kothesay, nbticed some black 
sand on the beach at Bogany Point, 
at the entrance to Rothesay Bay. 
He carried home a specimen, dried 
it, and made an examination, the 
result of which was that he found 
it to consist of almost pure magnetic 
iron-ore. Bogany Point is not the 
only part of Bute where it has been 
found, as it occurs at Kilmichael in 
the Kyles of Bute. An interesting 
circumstance, probably conuectea 
with this deposit, is that captains of 
small coasters in the neighbourhood 
say that they have noticed a diver- 
gence of the compass near the point 
where the principal deposit lies. — 
Physical Society of EdinburgK 

Deposition of Sediment from 
Fresh and Salt Water. — The 
following experiments have been 
made by David Eobertson. He 
says : — A simple way to illustrate 
precipitation in fresh and sea water 
is to take two small glass jars of 
equal size. Fill the two about four- 
fifths full, the one with sea and the 
other with fresh water ; then fill 
both up with clay dissolved in fresh 
water— say about the consistence of 
i cream — aoi^ a\i\T \)o>(JtL n^^ \j:^. Set 
\ the )arB side V>'S «>v^^ ^ ^^\?^^,^ai.^\a. 
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a very short time the precipitation 
in the jar containing the sea-water 
will be seen to be going on rapidly, 
while in the jar with the fresh water 
little or no change will be observable. 
From these resuHs, it would appear 
that whatever changes may have 
taken place relatively to land and 
sea from other causes, it does not 
seem that deposits from fresh water 
currents can be carried far seaward. 

Filtration of Drinking 
Water.— Dr. Dario Gibertini (of 
Parma) combats the view that the 
germs of cholera can be removed 
from water by filtration. His micro- 
scopic observations have convinced 
him that filters do not remove low 
organisms from water. The Chemical 
News considers that this is a subject 
deserving very serious attention. If 
Dr. Gibertiui's views be correct, irri- 
gation and ** intermittent downward 
filtration " must be powerless to deal 
with sewage containing the germs of 
disease, and germ destroyers, 'such 
as carbolic and cresylic acids, are 
imperatively required in the treat- 
ment of sewage. 

Pecuniary Grants for Chemi- 
cal Bresearch. — At the anniversary 
meeting of the Chemical Society, 
Nov. 30, 1874, Dr. Odling (the Pre- 
sident) called attention to the fact, 
which does not appear to be very 
generally known, that the Society 
made smaU grants to assist experi- 
mental chemists in the prosecution 
of original research, and that the 
Royal Society has the means of 
making larger grants for the same 
object There are also in Oxford 
and Cambridge many scholarships of 
the value of from £200 to £300 a 
year each for the encouragement of 
chemical science, besides a number 
of Fellowships of about the same 
value devoted to the same object. 

Deposits in Boiler Tubes.— 

S. Dana Hayes, the State Assayer 

for Massachusetts, considers that the 

causes of /regaeni failure and leak- 

Mge in the amaU iron fiue-tubes in 



tubular steam boilers are the de- 
posits found in these tubes, both 
before and after they have failed. 
These tubes are cleaned at intervals, 
when the boilers are in use, with 
cylindrical wire brushes, and when 
only dry dust or a Uttle soot is 
drawn out by these brushes the 
tubes may be considered to be in 
good condition. But there are fre- 
quently deposits in the tubes that 
are pasty in places and roll along 
under the cleaning brush like pieces 
of dough, or the quantity of dry 
powder deposited in the tubes may 
be quite large ; in such cases there 
is danger of rapid corrosion" and 
weakening of tlie iron, and analysis 
should be made of the deposited 
material removed by the brushes in 
order to determiDe its nature and 
source. 

These deposits are of two kinds, 
both of which are capable of corrod- 
ing the iron rapidly, especially when 
the boilers aie heated and in opera- 
tion. The most commoa one con- 
sists of soot, saturated with pyro- 
ligneous acid, and contams a large 
proportion of iron if the deposit is 
an old one, or very little iron if it 
has been recently formed. The other 
has a basis of soot and fine coal- 
ashes (silicate of alumina, &c. ), filled 
with sulphur acids, and contains 
more or less iron, the quantity de- 
pending on the age of the deposit. 

The pyroligneous deposits are 
always occasioned by want of judg- 
ment in kiudhng and managing the 
fires. The boilers being cold, the 
fires are generally started with 
wood, and when partially under 
way are nearly extinguished 
(** smothered") with large charges 
of coal or wood ; pyroligneous acid 
then distils over into the tubes, and, 
collecting upon the soot already 
there, forms the nucleus for the de- 
posits, which become more dangerous 
every tinift '«N0^\&'Kxafc^\x^\2asi %sRr 
plftcea ai\,et^«bX^'^. ^i *^^ ^'^'^ ^^^ 
I wood. i& iio\. xxB^^'vQ^ «iR«ej»N<^^Na2t'^ 
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charges nothing bat dry soot col- 
lects in the tubii, and mach of this 
is ultimately burned or carried into 
the chimneys by the hot draft from 
the tires. The sulphuric deposits 
derive their acids from the coals used, 
but the basis material holdins these 
acids is at first occasioned by shaking 
or cleaning the grates soon after add- 
ing charges of fresh coal to the fires, 
and by thus driving fine ashes for- 
ward into the small flues at the 
opportune moment for them to be- 
come absorbents for the sulphur com- 
pounds distilling from the coals, and 
corrosion of the iron follows rapidly 
after these deposits. 

It is obvious that the fires under 
tubular boilers should be manased 
with more judgment than is usu^ly 
bestowed ui)on them ; the fuel 
should never be used in large charges 
at one time, but the fires should be 
frecjuently renewed with smaller 
charges ; and the grates should be 
cleaned only when the fires are 
bright. 

Extraction of Sulphur.— F. 
Sestiui has found if sulphur and 
gyi)8um, both finely pounded, are 
mixed and heated in a long test- 
tube in the oil-bath, when the tem- 
perature reaches to between 116' to 
120* C. the sulphur melts, and the 
gypsum floats upon its surface. If 
the temperature is maintained for 
an hour within these limits, nothing 
further ensues beyond the occasions 
escape of a bubble of watery vapour, 
which condenses on the sides of the 
tube. But if the temperature is 
raised beyond 130* C. , the production 
of watery vapour is increased to such 
an extent as to form a kind of effer- 
vescence, whilst a faint odour of 
sulphuretted hydrogen accompanies 
the vapour. If the temperature is 
carried up to 165" the liberation of 
steam soon decreases as the liquid 
sulphur becomes viscid, and hinders 
the vapour from escaping freely. If 
anlpbur and gjrpsum are heated in a 
Torered crucible to 450° Q, anhydrous 



solphuric add is formed, and sul- 
phide of caldom remains. At 130* 
the gypsum loses water and becomes 
anhydrous, whilst at hicher tempe- 
ratures the sulphur takes oxygen 
from the sulphate of lime. These 
phenomena have a practical bearing 
upon the extraction of sulphur by 
distillation, since the minerals often 
contain sulphur. — ChemicaZ News. 

Sicilian Ehilphur. — Native sul- 
phur is found in many parts of the 
globe. It was found first as a de- 
posit resulting from recent volcanic 
eruptions— caUed in Italy solfatare — 
and afterwards deep-lying beds, 
where it ia associated with sedi- 
mentary rocks (solfare). The 
amount of native sulphur furnished 
by the former is very trifling. The 
mines of sulphur, strictly so-called, 
have a far greater importance. The 
sulphur mmes of the Romagna pro- 
duce yearly more than 120,000 quin- 
tals. The Sicilian mines yield 
180,000 tons of crude sulphur, with- 
out reckoning the enormous amount 
wasted by the treatment of the ore. 
They are in the provinces of Calta- 
nisetta, Girgenti, and Catania, be- 
sides two isolated beds, those of 
Lercara in the province of Palmero, 
and of Gibellina in Trapani. The 
exports of sulphur in 1871 were as 
follows : — 



To Prance 
England 
America 
Other countries 



1C,909 tons. 
31,036 „ 
41,758 „ 
81,633 ,» 



171,236 



>> 



The quantity taken by France and 
by England appears to be declining, 
whilst the demand in America and 
in other countries ia increasing. The 
treatment of the ore is very primi> 
tive : it is a simple fusion, where the 
sulphur itself serves for fuel, and 
which is carried on almost in the 
open air without any regard to 
waste. Thus the ore, which contains 
15 to 40 i^x c«ii\>. oi vol^Y^xuc^ '^elds 

only 10 V> ^. QcT^QX ^A2CGA%^Sft ttSof^ 
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done to agriculture, and to tlie health 
of the workmen. Various improved 
methods have been tried, but prove 
too costly, chiefly on account of the 
high price of fuel. — Moniteur Scien- 
Ufique, 

Cream in Milk.— Charles H. 
Piesse points out that several in- 
stances are on record of milks 
analysed by the public analysts 
yielding abnormsJly large quantities 
of cream. Thus three samples, 
which recently came under his 
notice, gave 17, 24, and 30 per cent, 
of cream respectively; the natural 
average beiu^ 10 per cent. And 
again, probably some fines have been 
inflicted for the sale of milk said to 
have been adulterated with water ; 
when, in fact, the vendor has been 
guiltless of any fraud. 

If new nulk, just arrived from 
the country, stands for a couple of 
hours, a sample taken from the top 
will contain an undue proportion of 
cream ; while, if the baling out be 
continued, by the time the can is 
nearly empty, the last portions of 
milk will be practically skimmed. 

Colour of the Diamond. — M. 
Flight has made some curious ex- 
penments on the influence of heat 
and light on the colour of the dia- 
mond. Diamonds of a yellow colour, 
from the Vaal river, lost their colour 
when heated to redness in a current 
of hydrogen, and remained colourless 
when cold in the dark, but if ex- 
posed to lijght they gradually re- 
covered their colour. 

Dyes from Sawdust, &c. — 
E. Croissant and L. Bretonni^re 
describe a process for obtaining 
colouring matters from organic 
bodies. Any vegetable matter — 
such as sawdust, bran, humus, 
tannin, aloes, &;c. — is acted on by 
sulphur and caustic soda in a fur- 
nace. Sulphuretted hydrogen is 
liberated in lar^e quantities, and 
the Y^etable suostance, whatever 
it may be, is rendered soluble in 
wBter, to whicb it imparts a strong 



colour, varying with the substance 
employed. These solutions are em- 
ployed as dyes, which are fixed by 
passing the fabric through boiling 
bichromate of potash. — BuU. Chemi- 
cal Society, Paris. 

Coloured << Easter Eggs.'*— 
Strange as it may sound, dyeing 
eggs at Easter is now an important 
business in France. Let no one, 
however, ridicule this ciistom, for it 
first led to the use of albumen as a 
mordant. — CJiemical News. 

Kussian Petroleum. — The 
works for distilling the Baku naph- 
tha at Ssurachany, on the Caspian 
Sea, have been recently described 
by Herr Trautschold. These works 
have sprung up close to tbe buildins 
in which the Parsees keep watch 
over their holy fires ; but the in- 
mates of the two establishments ap- 
pear to be on the best of terms, since 
we are told that the workmen may 
be seen cooking their food over some 
of the sacred flames. Kokorev*s 

f)etroleum works inclose about forty 
arge iron reservoirs, in whicb the 
inflammable gases are collected as 
they issue from the earth, and 
whence they are drawn ofif in tubes 
to be burnt under the retorts. The 
pressure of the gas amounts to only 
from seven to nine millimetres of 
mercury. During Herr Trautschold's 
visit, seventeen iron retorts were in 
work, each holding about 300 poods 
of naphtha. The residue of the dis- 
tillation is burnt by the steamers on 
the Caspian, and is also prized as an 
ordinary household fuel, in conse- 
quence of the great want of wood in 
tne surrounding country. 

Tobacco Smoke. —Some experi- 
ments on the composition of tobacco 
smoke, with special reference to the 
relative proportions of carbonic acid 
and carbonic oxide, have been made 
by Dr. Otto Krause, of Annaberg, 
and his results show that the smoke 

propoxViioii oi >ttii"^'^«r3 Y^Yi*s«kSS5»^©^ 
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of smoke containinff on an average 
9*3 volumes of earbonic oxide and 
12*2 of carl)OQic acid. As a smoker 
never expels all his smoke, but must 
absorb more or Icsa of it by means 
of his luugs, it is clear that the evil 
effects of so deleterious a gas as car- 
bonic oxide are not to be overlooked ; 
and, indeed, it seems likely that 
some of the evils usually attributed 
to nicotiuc may, with more fairness, 
be credite<l to this highly poisonous 
gas. — At/it>n(tuni, 

Photographv on Wood for 
Bng^avinp.— '1 he block of wooil is 
first covcrea with a layer of gelatin 
(0"39 gnu. to 31 grms. of water) by 
means of a soft brush. When this 
coating is dry it is covered, in the 
dark, with a solution preparetl of — 
(1) Red prussiatc of i)otash, 7 '80 
grms. ; water, ()2-2()grnis. (2) Am- 
monio-citrate of iron, 9-10 grms. in 
62 20 grms. water. These solutions 
are mixed and liltercd, and the mix- 
ture is kept in tlie dark. When the 
layer is dry it is exix)sed under a 
negative for ten to twelve minutes, 
and washed with a soft si)onge, when 
a blue image appears. If thus pre- 
imred tlie coating does not shell off 
under the graver. — T. C. Roche^ 
Chemical News. 

Tin Waste— Its Utilization. 
— The waste is Iwiled with water 
acidulated with hydrochloric and 
nitric acid, until the tin is com- 
pletely dissolved. To 1000 kilos, 
of waste containing 5 to G per cent, 
of tin, 300 kilos, of crude hydro- 
chloric acid and 30 kilos, of crude 
nitric are used, with water enough 
to cover four-fifths of the heap. The 
operation is carried on in tanks of 
wood or brick, 3 metres cube, lined 
with a composition of 2 parts of sand 
and 1 part of melted sulphur, and 
heated by steam. The action lasts 
from thirty to forty-five minutes. 
The liquid is then run off, the scrap- 
jjvn washed, and the washings used 
la treating tiie next lot. The tin is 
vreoipitated in a spongy state by 



means of scrap-zinc, 70 parts of 
which serve for 100 of tin. The 
precipitated mass is washed, and 
at once dissolved in hydrochloric 
acid. There remains a niass com- 
posed of chloride of lead and oxide 
of tin ; this is mixed with doable its 
weight of coke, and heated in a zinc 
furnace. Chloride of tin distils over, 
and metallic lead remains. The iron 
scrap, freed from tin, can be used 
in tne manufacture of copperas, or 
in metallurgical operations.— J?i^/. 
Chfm. SoCf Paris, Cliemical News, 

Beet-Boot and Chemical 
Manures.— 1000 kilos, of nitrate of 
soda supposed to be pure contain 
364*7 kilos, of soda, representing 
835*28 kilos, of sulphate of soda. 
Hence 1000 kilos, of nitrate of soda 
introiluces into the soil materials 
capable of converting 3758*75 kilos, 
of sugar into molasses, a fact 
which explains the unsatisfactory 
results obtained by sugar manu- 
facturers when this salt has been 
used. The sulphate of ammonia has 
not this injurious property. 

Improvement ox the Bunsen 
Burner for Spectrum Ajialvsis. 
— The studente in the Physical La- 
boratory of Owens College having 
occasionally experienced some diffi- 
culty in obtaining the spectra of 
some salts with the ordinary Bun- 
sen, through apparently^ a deficiency 
of pressure in the gas, it occurred to 
F. Kingdon that the amount of 
light even at this deficient tempe- 
rature might be increased by multi- 
plying the number of luminous 
points. This is accomplished by 
broadening out the flame of the 
Bunsen, that is, causing the gas to 
issue through a narrow slit instead 
of a round hole. We have, so far, 
only made a rough experiment, the 
slit being about |in. long and ^in. 
wide. The result is, as expected, a 
more brilliant spectrum. — Man- 
chester Literary and Philosophical 
Societi;. 
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— It seems to W. H. Johnson that 
when a piece of iron is immersed in 
acid two actions go on, viz. : an ab- 
sorption of the nascent hydrogen 
into the interior of the iron, which 
hydrogen may subsequently be given 
off by gentle heat or immersion in a 
liquid, &c. ; and an absorption of 
the acid itself by the iusterstices be- 
tween the fibres or crystals of the 
metaL By this theory we may 
easily explam the decrease in toagh- ; 
ness after immersion in acid. When j 
a piece of iron is bent the particles ' 
of one side are compressed, thus i 
diminishing the minute cavities be- . 
tween the hbres, while those of the | 
other side are stretched, and the 
minute cavities elongated. If we 
fill these cavities with a liquid this 
mobility of the particles is prevented, 
for the cavities cannot now be dimin- 
ished in size, and the compression of 
the one side cannot now take place, 
consequently the piece tears or breaks 
off just like a piece of frozen rope. — 
Manchester Literary and Philoso- 
phical Society. 

Presence of Arsenic. — Hager 
recommends the following method 
for the detection of arsenic in paper- 
hangings. A slip of the paper is 
steeped in a concentrated solution 
of nitrate of soda in a mixture 
of equal parts of alcohol and water, 
and allowed to dry. It is then 
burned in a porcelain capsule, water 
is poured upon the ash, an excess of 
potash is added, and the whole is 
boiled and filtered. Dilute sulphuric 
acid is added to the filtrate, and then 
permanganate of potash, which is 
dropped in slowly till the red colour 
disappears, giving place to a yellow 
under the influence of heat. If the 
liquid is turbid, it is filtered afresh. 
It is then cooled, placed in a bottle, 
more sulphuric acid is added, as also 
a small piece of pure zinc, and the 
bottle is closed with a stopper having 
two slits. In one of these is placed 
a piece oi paper steeped in nitrate of 
mrer, ana in the other a slip of 



parchment soaked in sugar of lead. 
If arsenic is present, the former 
speedily blackens. 

Camphor. — The camphor of com- 
merce is the produce of Camphora 
officinancm Nees. , a tree of China and 
Japan. To obtain it the wood is cut up 
into pieces and boiled in water, when 
the camphor is deposited. It is puri- 
fied by sublimation. Sumatra cam- 
phor IS obtained from Dryobalanops 
aroviatica Gaert. (Z). camphora Coll.) 
Besides these there is a third kind of 
camphor, known in China as Ngai 
camphor; this, in point of value, 
stands between the ordinary com- 
mercial article and the Malayan or 
Sumatra camphor. Its botanical 
source has for a long time been 
doubtful. D. Hanbury has recently 
identified the plant with Blumea 
balsamifera D.C. It is a tall, her- 
baceous plant, and has long been 
known for the powerful smell of 
camphor emitted from the leaves 
when bruised. It is common 
throughout the Indian islands. 

The materials from which Mr. 
Hanbury has been enabled to solve 
the problem of the origin of this 
peculiar camphor consisted of a 
small branch of the plant, and speci- 
mens of the camphor itself. These 
specimens, he says, * * represented 
two forms of the camphor — the one 
a perfectly colourless crystalline 
substance, in fiattish pieces an inch 
in length ;" the other was a crystal- 
line powder of a dirty white colour, 
mixed with some fragments of vege- 
table tissue. This camphor is used 
in the East, both in medicine and 
in the manufacture of the scented 
Chinese inks. It is stated that 
"about 15,000 dols. (3,000Z.) worth 
is annually exported from Canton to 
Shanghai and Ningpo, whence it 
finds its way to the ink-factories of 
Wei-chau and other places." — 
Nature. 

, 'woxkm^ \nSiXi. Ni?Tv\«& \a "Oca ^^ib&sst ^ 
\ t\i© CHcmlcaX Nevca :— \\^^^"Na^««!^ 
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in a great many works on chemistry 
for information on the manufacture 
of arcliil and cudbear, but in all the 
works there is no real practical 
information on the subject. I will 
write this short sketch as well as I 
can for your information. ... I 
believe one great obstacle in the way 
of authors gettine information on the 
practical i)art is l)ecause the manu- 
facturers keep it as secret as possible. 
At the pLoce where I work tney will 
employ no one that has worked in 
any chemical trade ; and when they 
do employ anyone, there is a deal of 
cross -questioning about where they 
have worked, and wliether they can 
read and write, and if they can it ia^ 
ten to one whether they employ him/ 
because they want the man as igno- 
rant as possible — they want them to 
do the bidding, but not to make any 
mistakes, and not to inquire into 
things. 

Archil Liquor. — To make liquid, 
put 300 lbs. of Zanzibar orchella- 
weed into a cistern, about 120 
gnillons of ammonia at 3* strong on 
the top of it ; steep day and a night; 
run it out of the cistern into \ysLQB 
heated with steam pipes underneath, 
the size of which is G yards by 4, 1 
foot deep, with a lid on the top. 
Take the lid oif once a day, about 
live minutes, agitate it a littie, and 
then it will be ready in about six 
weeks for storing up or dyeing with. 
Worth al)out 3(.l. per lb. 

Paste Archil, — To make paste 
archil, the weed is ground a httle ; 
it is worked in pons heated with 
steam-pipes underneath (size, about 
4^ feet long, 2^ feet wide, 2 feet 
deep), vnih an iron lid to fit on to 
keep the ammonia gas in. In these 
pans we put 50 lbs. of weed, 100 of 
ammonia 8'' strong. It is turned 
over with a shovel twice a day 
(morning and night), and it will be 
ready for coming off in about ei^ht 
days ; then it is mixed with 20 lbs. 
ofaulpbuno &cid and 200 of common 
salt. That ia for four of theae 



pans ; contents of all four put into a 
dstem, the acid, salt, and water 
mixed together. Worth about 2<d. 
per pound. 

Cudbear. — To make cudbear is just 
the same as paste. Instead of mix- 
ing with salt, acid, and water, it is 
dried on an iron plate about 10 yu^ 
square, with steam heating it under- 
neath. When it is dried, it is ground 
to a powder ; then it is cudbear of 
commerce. Worth about 8d. per lb. 

BlueArchiL — ^To make blue archil, 
put 100 lbs. of weed, 300 of ammonia 
G** strong; work cold; turn over 
twice a week. It will be ready in 
about ten weeks. That is blue 
archil of commerce. 

New Light for Photograph- 
ing. — Improved means of, and ap- 
paratus for taking photographs at 
night. Eugen Ernst Johannes Sell 
states that he has found that, if 
bisulphide of carbon is burned wiUi 
peroxide of nitrogen, the light pro- 
duced will act on photographic 
paper in the same way as sunlight. 
The bisulphide of carbon is kept in 
a lamp suitably constructed, and the 
peroxide of nitrogen being carried 
into the flame completes the com- 
bustion. 

Spurious Wines.— Count So- 
kolnicki, a proprietor of vineyards 
at Medoc, informs lea Mondea that a 
chemist, so-called, is selling to tiie 
wine-forgers of the Gironde a liquid 
of which a few drops suffice to colour 
a wine. An omanthic liquor, simu- 
lating the bouquet of Medocs, is 
sold openly at Bordeaux. A solution 
of sugar is allowed to ferment on the 
pressed grapes, the colour and the 
flavour are added, and with these 
materials wines of the best growths 
are counterfeited. 

Transformation of Iron into 
Steel. — M. Boussingault sought to 
determine wherein blistered steel 
(the product of cementation) differed 
from iron ; the nature and quantity 
^ oi B\\V)ataxi.(^ea Ob^^T^^L ot lost by the 
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tbat the increase of weight in the 
cemented bars exceeded the weight 
of carbon fixed. This difiference is 
probably due to some substances 
(silicium, phosphorus, &c.) from 
the charcoal ashes. A small quantity 
of iron is eliminated in the state of 
chloride, which is found in the char- 
coal Cast steels, considered of 
superior quality, are really formed of 
iron and of carbon. In proportion 
as their quality rises we find the 
sulphur dmainish and disappear. 
They are generally free from phos- 
phorus ; and manganese, like sili- 
cium, is present m a proportion 
rarely exceeding 1-lOOOtlL — Cliemi- 
cal News. 

Engraving on Copper. — M. 
Bouquet de la Grye covers the plate 
with a thin layer of adherent sUver, 
over which he spreads a coloured 
varnish ; upon this the figures, lines, 
&c. are drawn with a d^ point (as 
with the diamond in stone engraving); 
and the design bitten in with per- 
chloride of iron to eat in the traces. 
— Chemical News. 

The Smelting of Iron in 
Blast Furnaces.— Dr. C. R. A. 
Wright in a discourse at the Boyal 
Institution said : — Though the 
operation of iron-smelting is one 
dating from a very early epoch, 
until recently our knowledge of 
tlie chemical changes which occur 
. during the process was extremely 
limited. 

The blast furnace, as you are all 
aware, is virtually a gigantic vertical 
tube into the top end of which iJie 
materials used are continually in- 
serted ; these consist of the ore to be 
smelted, the fuel, and lime or lime- 
stone as a flux. At the lower end of 
the tube air is injected by a blow- 
ing engine through nozzles termed 
** tuyeres," whereby the fuel is burnt 
and the necessary heat generated : 
the earthy materials of the ore and 
the lime of the flux unite, f orminsr a 
fusible **sli^/' which ia continuuly 
dnwB off at the batte, whilst the 
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molten reduced iron •acciunulates 
below the slag, being specifically 
heavier, and is drawn ofif from time 
to time into moulds of sand, when it 
constitutes the pig iron of commerce. 
Ordinarily tne air injected, or 
"blast," is previously heated by 
passing through tubes of iron or piles 
of brickwork, themselves heated by 
the combustion of the waste gases 
that escape from the furnace itself ; 
tocoUect these, the top of the furnace 
is closed by a bell-shaped valve which 
serves for the introduction of mate- 
rials when open, but which when 
closed compels the gases to issue 
through an orifice in the side of the 
furnace near the top, whence they 
are led away through pipes to the 
heating stoves, furnaces of boUers. 

The nature of the ore used ne- 
cessarily exerts a great influence 
on the chemical changes that take 
place. 

When ferrous carbonate is used, 
it is transformed into ferric oxide by 
calcination ; if this is not done it 
loses its carbonic acid, leaving an 
oxide of iron. This occurs in the 
top of the furnace. 

The fuel used is coke or charcoal ; 
when raw coal is employed, it is 
completely coked in the top portion 
of the furnace, so that the fuel burnt 
at the tuyeres is invariably carbon. 

As the blast enters the furnace it 
comes in contact with a mass of 
incandescent carbon, whereby its 
oxygen is firstly converted into car- 
bonic acid, and next into carbon 
oxide, the nitrogen for the most part 
remaining unchanged ; any moisture 
present in the blast is similarly con- 
verted into a mixture of carbon oxide 
and hydrogen. 

The changes that occur as the 
mixture of carbon oxide and nitrogen 
rises through the furnace, has usuuly 
been described as a very simple one; 
the carbon oxide \^m% ^<i;<^^ ^s^ 



162 



THE YEAR-BOOK OF FACTS. 



snooeMively a lower oxide and metal, 
carbon dioxide being evolved. 



tuyeres this cyanate is probably 
decomposed with the formation of 



The changes that really take place i an alkaline carbonate, and the elimi- 
are, however, much more compli- nation of nitrogen : a portion of the 



cated ; firstly carl)on dioxide has a 
tendency to act on metallic iron, 



alkaline carbonate is again converted 
into cyanide ; the majority, how- 



re-forming an oxiile, and re-producing ever, escapes, and is carried upwards 
carbon oxide. Next, metallic iron 



t€mpmrnture of the famace near the 



by the stream of gases, and con- 
denses as a kind of sublimate on the 
surface of the materials in the upper 
part of the furnace : considerable 
quantities of cyanides are also carried 
up in this way. The alkaline salts 
thus condensed in the upper portions 
of the furnace are aeain brought 
down to the level of the tuyeres as 
the materials sink ; hence each par- 
ticle of alkali metal does duty over 
and over again, the alkalies intro- 
duced in small quantities in the fuel, 
&c., thus accumulating in the fur- 
nace to a very large extent. The 
enormous amounts of upwards of 4 
cwt. of alkali metals and 2 cwt. of 
cyanogen per ton of iron made, have 
been repeatedly found in the gases 
near the level of the tuydres. It 
appears probable that the large 
excess of fuel required during the 
first few days of starting a blast 
furnace is due to the circumstance 
that cyanides have not formed to any 
great extent from the necessary want 
of this accumulation. 

We are now in a position to trace 
out the general chemical changes 
undergone by the oxide of iron in 
passing through the furnace ; for this 
purpose we may divide the furnace 
into three regions ; in the uppermost 
rapid reduction of ferric oxide takes 

Slace : in this region, too, carbon 
eposition takes place to a large 
extent ; and the limestone is calcined 
into quicklime, whilst if raw coal 
is the fuel employed, it is here 
coked : if carbonate of iron be used 
instead of oxide, it becomes converted 
into oxide, the reducing and carbon- 
depositing reactions gomg on simul- 
taneously with the formation of 
\ox\dft. \i 



acts on carbon oxide, setting free 
carbon, and forming successively a 
lower and a higlier oxide. Again, 
the carbon dei>osited reacts on the 
higher oxides of iron, producing 
lower oxides and metal, with evolu- 
tion of carbon dioxide. And finally, 
carbon dioxide reacts on the de- 
posited carbon, giving rise to the 
formation of two proportions of 
carbon oxide in virtue of equation. 
The first two changes may be termed 
•* iron-reducings ; the second two, 
"iron-oxidizing;" and the third 
*' oarbon-reducmg ; " and the last, 
** carbon-oxidizing." 

At any given point in the blast 
furnace all these chemical tendencies 
are at work simultaneously with 
more or less vigour according to cir- 
cumstances ; the action actually 
tidung place at tliis point is, there- 
fore, that due to the single resultant 
of all the multifarious forces at work. 
The gases of the blast furnace con- 
tain a large bulk of nitrogen ; this 
acts solely as a diluent, and in no 
way interferes with the above re- 
actions, saving in causing more time 
to be required for their performance; 
the presence of nitrogen is, however, 
of great importance as regards a set 
of cnemical reactions taking place in 
the lower portions of the furnace. 
It has long been known that when 
nascent potassium or sodium vapour 
finds itself simultaneously in contact 
with carbon and nitrogen, the three 
elements combine, forming a metal- 
lic cyanide. The cyanide thus 
formed acts on the last portions of 
unreduced oxide of iron, converting 
it into meUd and becoming itseU 
changed to cyanate; at the high \ oxide. In >^e xoiddi^ r^on the 
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balanced by the iron-oxidizing ones, 
whilst the carbon-depositing ten- 
dencies are perhaps slightly excelled 
by the carbon-oxidizinc; tendencies ; 
here reduction takes putce, but only 
languidly, the chief effect produced 
in passing through this region being 
an increase of temperature. In the 
lowest region, the reduction of the 
residual iron oxide is completed 
chiefly through the agency of the 
cyanides formed in the vicinity of 
the tuyere ; the reduced iron melts, 
dissolving a certain amount of the 
finely -divided carbon in contact with 
it, together with small quantities of 
sulphur, silicon, and phosphorus 
reduced by subsidiary reactions. 
The earthy constituents of the ore 
and the lime of the limestone also 
fuse, forming **slag." In the act of 
cooling, this solution of amorphous 
carbon in molten pig iron undergoes 
a remarkable change, whereby the 
carbon is converted to a greater or 
less exteut into the allotropic modi- 
lication graphite, which is insoluble 
in molten iron, and so separates in 
crystals, giving a crystalline struc- 
ture to the pig, and forming ** crey " 
iron of a quality varying with the 
nature of the foreign injgredients : 
thus in white iron and in spiegel- 
eisen the transformation does not 
take place to any appreciable extent 
before solidification. 

The amount of heat required in an 
80-foot furnace, during the produc- 
tion of 20 cwt. of pig iron from 
Cleveland ore, is 54, OC^ cwt, heat- 
units. By variable sources of loss, 
30,055 heat-units escape; carried 
out by escaping gases, 8,860 heat- 
units ; makiuff a total of 92,915 heat- 
units required, from which deduct 
11,919 brought in by hot blast, and 
we have 80,996 required to be pro- 
duced by combustion of coke. 

To set this heat with a minimum 
expenditure of fuel, it is necessary 
that the whole of the carbon used as 
fuel should he oxidized in the fur- 
uaee to ourlxmic add ; the rdative 



strengths of the forces involved are, 
however, such that it is not possible 
to convert more than about 35 or 40 
per cent, of the carbon burnt iato 
carbonic acid, the rest escaping as 
carbon oxide. Hen ce much less heat 
is generated in the furnace than 
would be if the fuel could l)e wholly 
burnt to carbon dioxide ; and more 
fuel must be used to do the work of 
the furnace. It hence results that 
to obtain iron from its ores with the 
consumption of less fuel than is now 
necessary fos^the working of a blast 
furnace of the best description, some 
wholly dissimilar form of apparatus 
will bie requisite for the purpose. 

The Autotype Process.— Mr. 
Vernon Heath, at the Royal Institu- 
tion, thus described this method of 
rendering photographs permanent. 
The word ** autotype " signifies self- 
printiug, and is intended to express 
the power of producing a picture in 
monochrome, whether it be in red or 
black chalk, India ink, sepia, com- 
mon ink ; in short, any colouring 
matter that can be incorporated with 
gelatine ; and the finished autotype 
IS as permanent as the pigment winch 
is selected for its production. 

Gelatine plays the most important 
part in the autotype and all its kin- 
dred processes. Paper suitable for the 
purpose is coated on one side with pig- 
mented gelatine, and if not need^ 
for immediate use is allowed to dry. 
In this state it will keep any 
reasonable time ; light has no action 
upon it; it may even, without 
injury, be soaked in cold water and 
again dried ; but if put into warm 
water the gelatine is dissolved, and 
the pigment washed away. 

To render this preparation photo- 
graphic—that is, to render it sensi- 
tive to the action of light — it has to 
be immersed for a short time in a 
solution of bichromate of potass : if 
not exposed to light it is still readily 
soluble in 'waxtCL^a.Xi^T. ^\i^ «R^R»fe 
this tiAmol\iv^asoTXi».NivL'^ 
light aud amoa^SsnL^t<»».\» ^wi.>a^ 
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Mi up. OrdiDftry photography is 
liMod entirely on the property light 
poesesses of actine on nitrate of 
silver in contact witn organic matter, • 
the colour of anordiuary photograph 
being due to the reduction of tne ■ 
■ilver, and its subeeciuent toning ! 
ynth gold. But in the autotype, ' 
and aU like processes, the photo- 1 
graphic action is not a colour change , 
as in the silver print, but a change ,' 
in the character of the bichromatiz^ 
ffelatioe of this nature —that which, 
before exposure to light, was readily 
soluble, becomes by exposure to lisht 
insoluble. This compound of geiatme 
and colour is termeit ** tissue. " It is 
unsensitized tissue before immersion 
in the bichromate, sensitized tissue 
afterwards. If a card, with openings 
cut through it, is placed on a piece 
of sensitized tissue, and exposed to 
liffht in the ordinary printing-frame 
of the photographer, all those por- 
tions of the tissue which can be 
seen through the openings of the 
card, are, by the action of light, 
rendered insoluble, while the pro- 
tected parts remain soluble and can 
be readily washed away. The ab- 
solute action of light upon the tissue 
may be epitomized thus : — The 
degree of insolubility that is attained, 
or the degree of solubility that is 
preserved, is in exact proportion to 
the degree in which light is shut out 
from, or let into, the coating of 
bichromatized gelatine ; that is, 
suppose we intervene between the 
tissue and the light a means of 
resistance constructed on an exact 
scale of gradation of tones running 
from transparency to opacity, we 
should translate that resistance into 
the same exact gradations of the 
pigment which had been mixed with 
thegelatine. 

The mode of operating is this : — 

A tissue print is made by contact 

with the negative to be enlarged, 

and tbiB printf Jbeing transferred for 

its permanent support to clear glass, 

is termed a ''transparency." This 



tissue transparency, if made from a 
good ne^tive, is extremely beauti- 
ful, and IS immeasurably superior to 
any photographic print that could be 
obtained from the same negative by 
ordinary means, and greatly superior 
to a transparency produced by the 
old method of silver-on-collodion. 
It is to the perfect character and 
quality of the autotype transparency 
that the great success of the enlarge- 
ments resulting from it is due. 

The transparency is then set up in 
front of a lens ; the size of the result- 
ing negative depending upon the 
focal length of the lens, and on the 
distance the transparency, the lens, 
and the position for the negative are 
apart. The negative so produced is 
an ordinary silver-on-collodion one, 
and to avoid inversion in the result- 
ing autotype print the transparency 
is put film side outwards. As to 
magnitude, a negative can be pro- 
duced of any size within the limits 
of a camera and its adjuncts. By 
the exercise of care and skill in the 
manipulation there need be no loss of 
detail or sharpness ; whatever in such 
respects is the condition of the 
original negative, so is the condition 
of the reproduction, without refer- 
ence to the amount of enlargement. 

The autotype process has yet 
another application, the nature of 
which is such that those who hear of 
and see it for the first time do so 
with very great surprise. Poitevin 
found that the surface of gelatine 
rendered insoluble by light acquired 
the property of repelling water as 
from a greasy surface, thus enabling 
a design to be inked with printing- 
ink and an impression to be taken 
from the inked surface on to paper — 
a process analogous to lithography. . 
Founded on this discovery is the 
'* mechanical autotype printing pro- 
cess," by which, on a plate prepared 
by the means used for autotype 
productions a print from a negatiive 
IB oV>tam%di, ^i.Ti^V^ci&'^a^bein^then 
i placed m * ^ttoXmi^-y^^sia <&a^<ai <&. 
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it can be produced in printers' ink or 
in any permanent pigment with great 
rapicUty; whilst tue proofs them- 
selves, in their delicacy of texture, 
gradation, and faithful rendering of 
the minutest detail, leave little to be 
desired. 

The principle upon which this 
method of printing is based is this : — 
A plate of thick ground glass, is 
coated with a solution of gelatine and 
bichromate, and, when dry and hard, 
is e^mosed under a negative. 

After the exposure under a nega- 
tive it is washed in cold, not hot, 
water, as in the ordinary autotjrpe 
process —not with a view to remove 
any portion of the gelatine, but 
simply to get rid of the bichromate, 
and to permit the gelatine to become 
saturated with moisture, which it 
will absorb in the inverse ratio of 
the action of light. This film, 
after treatment with water, is just 
in the condition of a moistened litho- 
graphic stone. If a roller charged 
witn greasy ink be applied to its 
surface, the ink will be repelled by 
the moist portions, but wUl adhere 
to the dry or insoluble portions, as 
it would to the greasy image on the 
stone. The ink adheres to the 
image in the exact ratio of its free- 
dom from moisture. An exact tran- 
script of the negative is thus secured 
in printing-ink on the layer of gela- 
tine, and a sheet of paper ^ing 
placed upon it, and suitable pressure 
applied, a print is produced. 

In autotype we have an additional 
and important aid to photography, 
especially as it affects its progress. 
Mr. Faraday spoke from this place 
on the January Friday evening when 
he introduced Mr. Fox Talbot's 
photogenic drawings. Speaking in 
this very place, Faraday said: — *' No 
human hand has hitherto traced such 
lines as these drawings display ; and 
what man may hereafter do, now 
that Dame Nature has become his 
dnwing-mistreaa, it is impossible to 
predict. " 



Oollierv Explosions. — The 
opinions oi Davy and others regard- 
ing the security afforded by the use 
of the safety-lamp, have been ac- 
cepted with hesitation by many of 
their successors during the last twenty 
or thirty years. The illustrious in- 
ventor himself pointed out, that if 
the lamp were exposed to the action 
of an explosive current, the flame 
might pass through the meshes of 
the wire-gauze and so originate an 
explosion ; but when in good order 
it was considered to be safe under 
all other circumstances. 

For many years the cause of nearly 
every explosion was attributed to 
carelessness on the part of the work- 
men ; then it was observed that 
"outbursts of gas,'* caused many 
explosions. On Dec. 12, 1866, how- 
ever, the' great explosion took place 
at the Oaks Colliery; simultaneously 
with the firing of a heavily-charged 
shot in pure air, and attention was 
drawn to the coincidence ; and some 
search has usually been made for 
evidence of recent shot-firing in 
mines in which explosions have oc- 
curred since that date. From the 
reports of the Inspectors of Mines 
shotrfiring was carried on in seven- 
teen out of twenty-two collieries, at 
which important explosions have 
happened since Dec. 12, 1866 ; in 
ei^t cases it was ascertained that a 
shot had blown out the tamping at 
or about the time of the explosion ; 
in two an empty shot-hole was found 
from which it was supposed the 
tamping had been blown ; in three 
a shot had been fired, bringing down 
the coal or rock ; lastly, there were 
five collieries at which two or more 
explosions took place simidtane- 
ously, in different parts of the mine 
unconnected by a train of explo- 
sive gas. The Seaham explosion 
was a remarkable one; a heavily 
charged shot was fired in pure air it\ 
one ol t\\e Vxi-ViS^s.'i «a-^\fit%ft»»., 'MiSsL^ 

\ men ^\iO a\MVvN«k^, ^^ w^oi^sso. ^\ 
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firedamp followed the shot imme- 
diately. 

Two methods of accountinfi; for the 
Bimultaneousness of the explosion of 
firedamp with the firing of the shot 
have been suggested : one of them 
sapposes that the firedamp was ig- 
nited by the shot ; the other that 
the concussion of the air caused by 
the explosion of gunpowder dislodges 
gas from cavities in the roof and 
from crooves, and that this gas pas- 
sing uong in the air-currento is ig- 
nited at the lamps of the workmen. 

In 1872 Mr. Galloway first thought 
it probable that a sound-wave ori- 
£^nated by a blown -out shot, in pas- 
sing through a safety-lamp burning 
in an explosive mixture, would carry 
the flame through the meshes of the 
wire-gauze in virtue of the vibration 
of the molecules of the explosive 
gaa. 

A number of experiments were 
made by liim iu connection with this 
subject ; the cost of apparatus being 
provided for by the Government 
Grant Committee of the Koyal So- 
ciety. 

A sheet of wire-gauze 1 ft. square 
was inclined at an angle of 70° and a 
slow current of gas and air from a 
Bunsen-burner was directed against 
its lower surface ; part of the explo- 
sive mixture iiosscd through the 
meshes, and when ignited produced 
a flat flame 3 in. long by 1 in. wide 
about the middle of the upper sur- 
face of the wire-gauze. A gloss tube 
3 ft. 4 in. long by about S^ in. dia- 
meter was placed horizontally with 
one end opposite to the flame on the 
same side of the wire-gauzo and dis- 
tant from it about 1^ in. At the 
other end of this tube a sound-wave 
was produced by the explosion of a 
mixture of coal-gas and oxygen con- 
tained in soap-bubbles. Wnen the 
sound-wave passed through the tube 
tlie JSame was carried through the 
meshes of the wire-gauze and ignited 
the gas issuing from the Bunsen- 
burner on the other aide. 



Two sets of apparatus, a larger 
and a smaller, were then con- 
stmcted; in both the sound-wave 
of a pistol-shot is conveyed through 
tin-plate tubes to a distance of about 
20 ft., then it passes through a safety- 
lamp burning in an ex^osive mix- 
ture. In the smaller apparatus the 
tube is 3 in. in diameter ; one end is 
closed by a disc of wood with a hole 
in the middle large enough to receive 
the muzzle of a pistol ; at a distance 
of 10 ft. from the disc there is a 
diaphragm of sheet india-rubber, 
and at the farther end is a safety- 
lamp with gas-flame. At the bot- 
tom of the safety-lamp there is a cir- 
cular chamber with holes round 
about from which gas can be made 
to escape, and when this gas, rising 
up, mixes with the air, it forms an 
ex|)losive mixture surrounding the 
wire-gauze cylinder. The pistol by 
means of which the sound-wave is 
produced is charged with '205 
gramme of gunpowder, and a tamp- 
mg paper is rammed down well upon 
the charge. When the shot is fired 
through the hole in the wooden disc, 
while the explosive mixture sur- 
rounds the lighted safety-lamp, the 
flame is instantly carried through 
the meshes by the vibration, and ig- 
nites the gas on the outside. In the 
larger apparatus the tube is 8 in. in 
diameter, and 21 ft. long ; at one 
end there is a wooden disc as before ; 
at 20 ft. from the disc there is a 
sheet india-rubber diaphragm, and 
the extreme end is closed by a sheet 
of thin paper tied over it. Part of 
the last 12 in. (thus isolated from 
the rest of the tube and from the 
exterior) is enlarged sufiiciently to 
hold a safety-lamp, and it \a provided 
with an inlet below for air or air and 
gsCSf and a chimney above for the 
sake of the producto of combustion. 
A lighted Davy or Clanny ]|kmp of 
ordinary construction havinA^oeen 
, placed in t\i\& «i^ace^ gas is made to 
\ mix 'witYi \.\ift wi ^rnvJa. ^^qt^r^ -^ 
I throvxgja. i\» xn cova^c^^^^^ ^1 ^^ 
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draught caused by the lamp: the 
appearances presented by the flame 
are observed through a small glass 
window, and when they indicate 
that the air is explosive the shot is 
fired. The flame within the safety- 
lamp is passed through the meshes, 
explodes the mixture in the isolated 
space, blowing out the paper end, 
and, passing backwards through the 
inlet, ignites the gas where it first 
mixes with air. In this cas& the 
shot consists of *41 gramme of gun- 
powder tamped as before. 

The lamps that were tested in this 
apparatus are those known as the 
Davy, Clanny, Stephenson, Mueseler, 
and Eloin. The flame was easily 
passed through the Davy lamp, with 
rather more difficulty through the 
Clanny, and not at all through any 
of the others. 

After this, experiments were made 
on a larger scale in part of a new 
sewer in North Woodside Koad, 
Glasgow. The sewer is 6 ft. high 
and 4 ft. wide at its greatest dimen- 
sions ; part of it is a tunnel in the 
solid rock, part is built in brickwork 
through surface-drift. The gas safety- 
lamp of the smaller apparatus was 
placed on a board fixed across the 
sewer at a height of 2 ft. 8 in. from 
the bottom, and surrounded with an 
explosive mixture of coal-gas and 
air in the same way as when it 
was used in connection with the tin- 
plate tubes. Shots were fired from 
a pistol, and at a distance of 109 ft. 
a sound-wave of sufficient intensity 
to pass the flame was produced by 
firing a charge of 3 '882 grammes = 
59 grains of gunpowder. 

A proposed Motive Power. — 
With the view to transform heat into 
mechanical power more cheaply than 
it is done in the steam engine. Dr. 
Beins made an experiment to see 
what degree the tension of the car- 
boay acid given off by sodium bicar- 
bdroe would amount to, when 
heated in a close space. He found 
Huit when sodium- bicarbonate (or 



the corresponding salt of potassium) 
dry or wet, is heated in a closed space, 
a part of the carbonic acid is given 
on and condensed in a not heated 
portion of that space, so that at a 
temperature of 300° to 400'' C. liquid 
carbonic acid can be distilled out of 
those salts with a tension of from 50 
to 60 atmospheres. 

For lower tensions than 50 to 60 
atmospheres the temperature need 
not be raised to 300' to 430° C, 
but a lower degree suffices. With a 
saturated solution of sodium-bicar- 
bonate heated in a boiling bath of 
concentrated solution of common 
salt, he obtained carbonic acid of 3 to 
5 atmospheres. Other experiments 
showed that the tension increases 
regularly with the temperature. 

One litre of liquid carbonic acid 
at 15" 0. has a tension of 50 atmo- 
spheres and weighs approximatively 
0*8 kilogrm., and can produce 400 
litres of carbonic acid gas of the 
ordinary atmospherical tension. 

Chemical Manufactures at 
the Vienna Exhibition. — Dr. 
Lunge, in his opening address to thtt 
Newcastle-on-Tyne Chemical Society 
thinks that the first rank lies be- 
tween France and Germany. The 
exhibitions of both these countries 
prove a most important advance 
since 1867. This particularly refers 
to the manufacture of coal-tar dyes, 
especially in the totally new branch 
of anthracen dyes. A good number 
of factories exhibit artificial alizarin 
for which one single works in Ger- 
many is preparing plant for turning 
out the stupendous quantity of 100 
tons per week. But also in many 
other branches, the most delicate 
chemicals which have only been pro- 
duced in quantities of grains in the 
laboratory of some professor a few 
years ago, appear at the Exhibition 
in pounds, and at the factories in 
tons. It is somewhat humiliating to 
this coMiitrj "Oci'afc \3cvft T^^N \S!k2d^ii:c\sb^ 
ior \^ese \ife«WL\i\l\j\ ^x^>^^iiCx^\is^ Na.., 



1 

\ 



IM 



THE TEAB^fiOOK Of FACTS. 



nuLUj and France from England, 
and the manufactured articles are 
exported by them again to this 
country. 1 cannot refrain from oon- 
trastine the splendid array of glass 
cases imed with fine chemicals and 
dyes from France, and more particu- 
larly from Germany, with tne com- 
paratively small display which could 
have b^en made by England, even if 
it had seen fit to display at alL Un- 
less this state of affairs is ereatly 
altered, England will be left behind 
altogether in anything but what I 
might call the grosser kind of che- 
micals. The reason is not far to 
seek. You find in every chemical 
works on the Continent, I may say, 
without exception, one, sometimes 
several, chemists of thoroughly 
scientific training. One works keeps 
something like half-a-dozen siTch 
chemists (not practical managers), 
with salaries varying from £300 to 
£400, and it retains the service of 
an accomplished chemist, of scien- 
tific reputation, at a salary of nearly 
£2000 per annum, exclusively for theo- 
retical work in the laboratory, with- 
out any trouble or responsibility con- 
nected with the manufacturing work 
outside. But then, they do con- 
stantly invent new thin^ there, and 
make them in tons, or hundreds of 
tons, when the chemical world out- 
side has, perhaps, barely heard of 
the discovery of a new compound, 
with a barbarous name, apparently 
only obtainable at the rate of a few 
grains in a sealed tube after many 
weeks' patient work. Of course, I 
do not mean to say that chemical 
industry, even of this finer kind, is 
not existing in this country ; a men- 
tion of the firms of Perkin, of 
Boberts, Dale and Co., and many 
others, would be an instant refuta- 
tion of such an absurd assertion ; 
but what I maintain, after a visit to 
the Vienna Exhibition, and at a few 
German and Austrian chemical 
works, 18, that foreign countries are 
taking the wind out of our sails 



ver^ fast in this line, and that both 
their rate of progress and the means 
of attaining it are very much supe- 
rior to ours. 

Spontaneous Generation. — 
This question as regarded from the 
chemical standpoint formed the sub- 

1'ect of a paper by Dr. Debus at the 
ast meetmg of the British Associa- 
tion. It had been asked, was it 
possible that lower forms of life 
could be produced as the mere spon- 
taneous work of inorganic material ? 
Darwin, as is well known, had pro- 
pounded a view that animals under- 
went changes when the external 
conditions under which they lived 
became chanced. Abroad some of 
his followers had strained the Dar- 
winian theory till it was made to in- 
clude the idea that from inor;ganic 
matter organic life could be deve- 
loped. Dr. Debus, however, an- 
nounced to the Chemical Section 
that the result of the experiments 
of chemistry was that there were no 
conditions favourable to the formia- 
tion of organized matter from inor- 
ganic material, that, on the con- 
trary, life is destroyed when the 
temperature is raised beyond a cer- 
tain point, while chemistry further 
shows that in former times no con- 
ditions existed which would enable 
"organic life'* to be formed from 
inorganic matter. 

Chemical Constitution. — Pro- 
fessor Crum Brown, as President of 
the Chemical Section of the British 
Association, gave the opening ad- 
dress. He first pointed out that the 
phlogistic controversy, which re- 
sulted from the discovery of oxygen, 
terminated in the total defeat of the 
phlogistists, and the entire over- 
throw of their theory. The issue 
of the next great chemical contro- 
versy, where the dualistic theory of 
Berzelius was opposed to the substi- 
tution theory of Dumas, Laurent, 
and Gerhardt, was very different. 
Some \i.\BtoT\ca\ '«Tv\ftT^ <^^i\i&^ojl<^ 
that \iete bAbo \^i"& ii«^ ^wiXjfajLa >mw^ 
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replaced the old ; but Dr. Brown 
maintained, as a more correct view 
of what really occurred, that each 
theory underwent independent de- 
velopment, and, inasmuch as both 
were sound, though imperfect, this 
development had now brought them 
very nearly to the same poiut. In 
illustration of this statement, Br. 
Brown examined the views of Ber- 
zelius as to the composition of acetic 
and trichlor-acetic acids, and the 
constitution of ternary compounds, 
and showed how the difficulties en- 
countered in certain instances were 
cleared up by the discovery of the 
multequivelancy of the atoms of 
some of the elementary substances. 
Chemical constitution was defined as 
the order in which constituents are 
united in a compound body, and it 
was pointed out that chemical 
change, such as occurs in the act of 
combination or of decomposition, can- 
not lead us to a knowledge of the 
relative position of atoms. Such 
knowledge, however, must be ac- 
quired before a real theory of che- 
mistry can be arrived at, and an in- 
sight into the intimate structure of 
matter may be looked for from a 
study of the physical characters of 
substances, and a comparison of 
these with their chemical constitu- 
tion. This, then, was truly a branch 
of chemistry, and the greatest pro- 

gress in this field of investigation 
ad been made by chemists, as might 
he shown by reference to the labours 
of Faraday, of Graham, and of 
Andrews. By pursuing this line of 
research, discoveries might be made 
that would lead to a hypothesis 
directly connecting chemistry with 
dynamics, and enaoling us to apply 
mathematics directly to chemistry. 
The theory of chemistry would then 
be a particular case of the theory of 
dynamics. Such a result must be 
expected by all who believed in the 
progress of human knowledge and 
in Hhe coosistency of nature. — 



Electro -Silicon. — This sub- 
stance is not a manufactured article, 
but is pure silica, obtained from a 
mine in the State of Nevada. It is 
composed of the minute shells of 
infusoria, and is both inodorous and 
insipid. On chemical analysis the 
percentage of its composition is 
found to be as follows : — Jjilica, 83*5 
parts ; alumina (with trace of oxide 
of iron), 2'7 ; water, 13*5; loss, 3 
parts. There is nothing of an in- 
jurious nature in this silica, and it is 
of so fine a texture that, as taken 
from the earth, it feels like velvet. 
For the purpose of polishing gold, 
silver, or plated wares, or any other 
metallic substances of this nature, it 
has no equal, removing all tarnish 
and imparting to them a brilliant 
lustre. It does not scratch the finest 
surface, and is also more permanent 
in its character than any other 
polishing powder. 

Utilization of Iron Slags. — 
This has been attempted by blowing 
the liquid slag by means of jets of 
air or steam. Mr. George Parry was 
the first to patent this plan, in 
1864, and has since been followed by 
several others. The last attempt was 
made by Mr. David Joy. In Silesia 
operations on it have been success- 
ful, and many uses are found for the 
material. Most of those gentlemen 
who have experimented upon it, have 
treated the slag as it runs from the 
furnace, whilst others have proposed 
to remelt the slag in separate fur- 
naces. The liquid slag is blown upon 
above, or, imderneath the stream, 
with a heavy pressure of blast or 
steam. The slag is thus drawn out 
into a mass of fine threads, called 
furnace or mineral wool. It has the 
appearance of dirty foreign wool, as 
cut from the sheep. Glass-blowers 
produce a similar substance by 
drawing molten glass over a spinning 
wheel, from which wigs and birds 
are maTi\xiaci\.\afe^, ^ai^ W^^ ^sst Sissfc 
delig\it'olt\i^cV\\\Tcvv, ^^»^^aa^^'ais«v 
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non-coDcluctor for boilers and steam 
pipes, aDcl, no doubt, if it could be 
made cheaply, it woidd tind many 
other uses. But nevertheless it 
would be an enormous waste of 
power. A gentleman who saw a 
good many tons made in Wales, 
states that it floated about in the 
air like a thin gossamer, and got 
into the men's whiskers, and hair, 
and necks, and it had to be given up 
in conse(]uence. 

Carbonic Acid.— Gailletet has, 
by use of an apparatus similar in 
princii)lo and construction to that 
devised by Professor Andrews, of 
Belfast, succeeded in liquefying car- 
bonic acid, under conditions which 
enable him to test many of its pro- 
perties, while still in the liquid 
state. His apparatus consists of a 
hydrostatic press, by which mercury 
can be forced, under a pressure of 
1)00 atmospheres, if necessary, into 
a cylindrical glass reservoir, termi- 
nating iu a narrower thick tube. 
Liquid carbonic acid he finds to be 
colourless, mobile, and a non-con- 
ductor of electricity. It is not de- 
composed by a i)0werful induction 
spark, but the spark has, in the 
liquid, a very white dazzling appear- 
ance. Salt, sulphate of sooa, chlor- 
ide of calcium, sulphur, phosphorus, 
stearin, and paraitin are qiute inso- 
luble in liquid carbonic acid. Iodine 
is slightly soluble. Liquid carbonic 
acid IS but slightly soluble in water ; 
petroleum, however, dissolves five 
or six times its bulk. Bisulphide of 
carbon dissolves sparingly. Ether 
mixes with it, in all proportions, with 
great greediness. Liquid fats dis- 
solve in it, but not solid fats. So- 
dium does not reduce it. 

Cotton Gunpowder.— Some ex- 
periments with cotton gunpowder, 
as a blasting agent, were lately made 
at Craigleith, near Edinburgh. The 
experiments were superintended by 
Mr. Ramsay L*Anny, of Nether- 
byres. Aa with dynamite, cotton 
S^iinpowder is exploded by the use of 



detonators. After some preliminary 
arrangements several small cart- 
ridges, containing a total quantity 
of 40 oz. of powder,' were placed in a 
bore-hole 11 feet deep and about 2 
inches in diameter. The explosion 
was comparatively noiseless, and it 
was found that although the rock 
which it was intended to blast had 
not been completely removed, yet it 
had been cut so as to render quarry- 
ing very easy as well as profitable. 
The important fact in connection 
with this experiment was, that the 
40 oz. of material did as much work 
as 192 oz. of ordinary gunpowder, 
and in a manner much more accept- 
able to quarrymen. To show the 
relative value of gunpowder and 
patent cotton gunpowder in cutting 
the rock, a charge of 30 lb. of gun- 
powder was inserted in a bore-nole 
12 feet deep and 4^ inches in dia- 
meter. The explosion was terrific, 
pieces of rock being sent hundreds of 
yards into the air, and the solid 
block in which the bore-hole had 
been made being completely shivered 
at the surface, but scarcely injured 
12 feet down. In respect of good 
work, the quarrymen had no hesita- 
tion in preferring the patent cotton 
powder to ordinary gunpowder, and 
seeing that its force in ordinary 
cases is four times greater than that 
of gunpowder, they could scarcely 
witnhold superiority in respect of , 
power. In order to demonstrate the 
safety, and even impunity, with 
which the powder may be handled, 
Mr. L'Anny divided a cartridge and 
set fire to it, when it simply burned 
like an ordinary torch. 

Colouring Metals.— It is pro- 
posed to do this quickly and cheaply 
by forming on their surface a coat- 
ing of a thin film of a sulphide. In 
five minutes brass articles may be 
coated with any colour, varying 
from gold to copper red, then to car-, 
mine, dark red, and from light ani- 
line \A\xe to ?k\)\\3kfe-^\3L\\fe^ \ika sulph- 
ide oi \eaA, «cA «.\. \aaJ<. ^ ^c«i\^fl^ 



CHEMISTfiY. 



171 



white, according to the thickness of 
the coat, which depends on the 
length of time the metal remains in 
the solution used. The colours pos- 
sess a very good lustre, and if the 
articles to be coloured have been 
previously thoroughly cleansed by 
means of acids and alksJies, they 
adhere so firmly that they may be 
operated upon by the polishing steel. 
To prepare the solution dissolve 
1 i ounces of hyposulphite of soda in 
1 pound of water, and add 1^ ounces 
of acetate of lead dissolv^ in ^ 
pound of water. When this clear 
solution is heated to from 190 to 210 
defirees Fahr., it decomposes slowly 
and precipitates sulphide of lead in 
brown flakes. If metal is now pre- 
sent, a part of the sulpliide of lead 
is deposited thereon, and, according | 
to the thickness of the deposited ; 
sidphide of lead the above colours | 
are produced. To produce an even 
colouring the articles must be evenly 
heated. Iron treated with this solu- 
tion takes a steel-blue colour ; zinc, 
a brown colour ; in the case of cop- 
per objects, the first gold colour does 
not appear; lead and zinc are en- 
tirely indifferent. If, instead of the 
acetate of lead, an equal weight of 
sulphuric acid ia added to the hypo- 
sulphite of soda, and the process 
carried on as before, brass is co- 
vered with a very beautiful red, 
which is followed by a green (which 
is not in the first-mentioned scale of 
colours), and changes finally to a 
splendid brown with green and red 
iris-glitter. This last is a very durable 
coating, and may find special em- 
ployment in manufactures, especially 
as some of the others are not very 

Sermanent. Very beautiful marble 
esigns can be produced by using a 
lead solution thickened with gum 
tragacanth, on brass which has been 
heated to 210 degrees Fahr., and is 
afterwards treated by the usual 
solution of sulphide of lead. 

The Davy Jlfedai.— There is a 
prospect that the Davy medal wiH 



be awarded for the first time next 
year, the fund having sufficiently 
accumulated. Many years ago, the 
coal-owners in the north subscribed 
£2,500 for a service of plate which 
they presented to Sir Humphry 
Davy, in recognition of his inven- 
tion of the safety-lamp. This service 
was bequeathed prospectively to the 
Koyal Society, with proviso that it 
should be melted and sold to raise 
a fund for a medal to be awarded 
annually for the most importaut 
discovery in chemistry, made any- 
where in Europe or Anglo America. 
After the decease of Dr. John Davy 
(Sir Humphry's brother), the provi- 
sions of tne will were carried out. 
The melted plate realized £736 at 
the Royal Mint, and it is the inte- 
rest of that sum which will provide 
the annual medal. 

Absorption of Carbonic Acid 
by Plants. — M. Corenwinder read 
a paper before the Scientific Society 
of Lille, containing an account of 
his observations on plants. He 
affirms that the decomposition of 
carbonic acid by plants is a true 
digestive process, and that a true 
respiratory process goes on at the 
same time, by which the carbona- 
ceous matter in the tissues is oxi- 
dized. 

The Air in the Tunnels of 
the Metropolitan Railway .—In 
his journeys on this railway. Prof. 
Barff made some chemical tests for 
himself, which showed that the air 
was loaded with sulphurous acid 
gas. Now, as a laboratory experi- 
ment, nothing is easier than to ab- 
sorb a stream of this gas by means 
of caustic soda, and Prof. Barff asks 
why the stream of this gas, pouring 
from the engine-funnel, should not 
be absorbed in the same way? Of 
course the process on a large scale 
might prove impracticable, but there 
could be no harm in trying the ex- 
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is lai^y used in paper-making, and 
is at least as valuable as the original 
material. * 

The Action of Fired Qun- 
powder. — Captain Noble and Prof. 
Abel have communicated the results 
of their experiments on this subject 
to the Koyal Society. 

Their objects they state to have 
been:— (1) to ascertain the products 
of explosion when fired in guns and 
mines ; (2) to investigate the ten- 
sion ; (3) the effects of various sizes 
of grain ; (4) the variation caused by 
various conditions of pressure, com- 
pariDg explosion in a closed vessel 
with that in the bore of a gun ; (5) 
the volume of permanent gas ; (6) 
the heat ; (7) to ascertain the work 
l)erformed on a shot in the l)ore of a 
gun. For tliis very carefid experi- 
ments were carried out to ascertain 
the pressure, volume of the perma- 
nent gas, heat, and analjrses of 
gases and solid products. A vessel 
of mild steel, temi)ered in oil, was 
used, corai)letely closed with a 
closely-titting screw firing plug, 
through which were led circuit wires 
with fine platinum wire enclosed 
with mealed powder, which it fired 
when heated by the current of a 
DanieU battery. 

The pressure was registered by 
Captain Noble's crusher gauges at 
from 1 ton to 36 tons j)er square 
incli. The analysis of the gaseous 

Products showed a regular change, 
ue to variation in pressure, carbonic 
anhydride increasing, with a decrease 
in carbonic oxide, as the pressure 
increased. The solid products were 
subject to greater and less regular 
^variation ; speaking generally, the 
chemical action is more corai)licated 
than has been supposed, and the old 
fundamental equations are found to 
represent it very imperfectly. More 
carbonic oxide and potassium carbo- 
nate, and less potassium sulphate 
^Aan lias been thought ia produced. 
Potassium sulphide la thought to be 
formed primarily, but eventually it 



IB not present in any considerable 
quantity, having eiven ^ace to po- 
tiusium hyposulphite. The tempe- 
rature of explosion is found by means 
of platinum wire or foil to be about 
2220 dec. Cent. About 35 per cent, 
of the heat generated is communi- 
cated to a small arm, and but 3 per 
cent, to an 18- ton gun. The pro- 
ducts of explosion consist of about 
fifty-seven parts by weight of solid 
to forty-three of permanent gas. 
When the powder fills the space in 
which it is nred the pressure is about 
6400 atmospheres, or 42 tons per 
scjuare inch. The products of explo- 
sion generally are the same in a gun 
and in a completely closed vessel. 
The work on the projectile is due to 
the elastic pressure of the permanent 
gases. These results have only been 
obtained by a long and laborious 
course of very carefully conducted 
experiments. They are very valu- 
able, and such as but very few 
individuals have the means of car- 
rying out. 

Antimony Blue.— This fine co- 
lour, rivalling ultramarine, and cap- 
able of giving beautiful green shades 
when mixed with chrome-yellow or 
with zinc chromate, can be pre- 
pared, by adding a solution of ferro- 
cyanide to one of antimony in aqua 
regia, as long as a precipitate forms. 
This precipitate contams no anti- 
mony, the antimony salt simply faci- 
litating the formation of the pig- 
ment ; mercury salts will aJso give 
it. The blue substiance is soluble in 
hydrochloric acid, which succes- 
sively renders it green and yellow ; 
on standing, the blue colour is re- 
stored. Alkalies immediately de- 
compose it ; and in fact the so-called 
antimony-blue is wholly undeserv- 
ing the name, being merely a va- 
riety of Prussian blue. 

Plating with Pure Nickel. — 
The new process of plating with pure 
nickel, metals which require pro- 
tection, iroto. V^aft OTaAIvLva.^ ^KXKsst^^l 
1 damp OT aal\. wi, «v3\^^!kn«w>& «fsA^ 
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&;c., has met with much approval 
Nickel electrotypes are said to last 
longer in the printing press than 
the ordinary copper electrotypes. 
Messrs. DoUond have with marked 
success applied this process to naval 
telescopes, binocular glasses, &c., 
and to military and naval accoutre- 
ments generally. 

Nickel platmg can be effected 
either with or without the use of a 
battery. In the former case one of 
the following baths is prepared : — 
1. By dissolving nickel nitrate in its 
own weight of ammonia and diluting 
the whole with 20 to 30 times its 
volume of a solution of sodium 
bi-sulphite, 24" Beaum§. 2. By pre- 
cipitating a solution of nickel nitrate 
free from excess of acid by potassium 
cyanide, and redissolving the precipi- 
tate in fresh potassiimi cyanide. 

Without a battery nickel plating 
is performed by adding some pow- 
dered zinc to a concentrated solution 
of zinc chloride, and afterwards 
nickel sulphate or chloride until the 
liquid is distinctly ereen. The ar- 
ticles to be coated are then im- 
mersed, together with a little granu- 
lated zinc, and the whole boiled for 
a quarter of an hour, when the 
nickel-coating will be complete. The 
articles are suosequently well washed 
and cleaned with chalk. 

Wood-pulp for Paper-mak- 
ing. — Soft deal or pine is sawn up 
into pieces six to twelve inches long 
and half an inch thick. The pieces 
should be all of the same size, but 
the smaller they are, the more rapid 
is the operation. The pieces of wood 
are placed in a cylindrical boiler, 
which turns upon its horizontal axis 
during the maceration. In another 
boiler close at hand is prepared a 
solution of caustic soda, of about 
twenty degrees strength Beaum§, 
and this solution is introduced 
through a tube into the first boiler, 
which is presently closed hermeti- 
cally; And the soda forced into the 
pares of the wood by meaiiB of a 



pump. A pressure of fifty pounds 
on the square inch is sufiScient when 
the wood is not more than half an 
inch thick, and the injection is com- 
pleted in about half an hour. When 
this is effected, the superabundant 
solution is pumped back into the 
second boiler for the next operation. 
When this excess of solution has 
been pumped off from the wood, 
steam is let in between the double 
sides of the first boiler, and the wood 
thus heated to about 310 to 370 de- 
grees Fahrenheit. The wood is then 
washed in the ordinary way till the 
water runs off perfectly limpid. 
The half -stuff may then be converted 
into pulp either before or after 
bleaching, according to the quality or 
colour of the paper to be made from 
it. — M. Keegaiiy Revue de Chimie. 

Adulteration of Butter. — 
1. Butter is adulterated by adding a 
certain quantity of water by means 
of sprinkling and repeated beatings 
when it is half solid, after having 
been heated to 100 degrees ; by this 

Erocess water can be added to the 
utter to the amount of 25 per cent. ; 
130 samples of butter bought of dif- 
ferent merchants in the county of 
Kent have given the following re- 
sults as regards water : — seven sam- 
ples contamed from 7 to 9 per cent, 
of water ; twenty-one, from 9 to 10 
per cent. ; thirty-four, from 10 to 12 
per cent. ; forty-two, from 14 to 17 
per cent. ; eighteen, 24 per cent. , and 
nine, more than 25 per cent. Water, 
therefore, plays a leading part in 
adulteration. It is, therefore, im- 
portant in making analyses of butter 
to give the quantity of water when 
it exceeds 10 per cent. 

2. Too much salt is also sometimes 
added. Thus, by analysis, twelve 
samples furnished 52 per cent, of 
salt ; out of twenty-seven samples 
two gave less than 3 per cent, of salt; 
two others, 3 and 4 per cent, of salt; 
three, from 4 "to 5 \«t ^5KcA»,\ Vssa.., 
irom 5 to ^ ^ic <i«i3^..\ \Kii^Sx^isi.^\» 
\1 ]^x C«tt\».-, V«o,\3tQOi'\ Nft'^^'^fst 
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cent. ; aud one, from 8 to 9 per cent. ; 
two arrived at 10 and 17 per cent. 
Above 7 per cent, the fraud com- 
mences, according to Dr. Meymott. 
3. The usual aidulterations, how- 
ever, are hogs lard, marrow, and other 
fatty boilies, but the mixture is never 
l)erf ect an d it is easily discovered when 
the butter is warmed. Fats are not 
composcil like butter, for they con- 
tain stearin, oleiue, margarine, &c., 
&c. ; consetjuently, wheu it is re- 
quired to discover fats in the butter, 
attention must be paid to the point 
of fusion, aud to the solidification of 
the mixture. Butter melts at about 
24 degrees Centigrade, and solidifies 
at about 17 degrees. Kitchen grease 
melts at 25 degrees, and solidifies at 
18 degrees. Marrow melts at 28 
degrees, and solidities at 24 degrees. 
The taste also serves to discover the 
fraud. The flavour of butter can be 
recognised even when it is adul- 
terated on a large scale. Pure but- 
ter, put on the tongue, melts rapidly, 
without produciug any sensation of 
granulation ; when grease has been 
added, it melts more slowly, and 
causes, at the moment of the fusion 
of the last parts, a sensation of granu- 
lation. The smell of kitchen grease 
is easily identified, but it is not the 
same with hog's lard. Good butter 
is always of a beautiful uniform yel- 
low, while adulterated butter is 
paler, and shows streaks resulting 
from the imperfect mixture with the 
grease. Butter on which one can 
see layers and streaks may nearly 
always be considered as adulterated. 
If a knife is passed rapidly over 
pure butter, a smooth suiiace is the 
result, which takes a rough ap- 
pearance when there is any adultera- 
tion. At a meeting of the Ofiicers of 
Health, it was strongly insisted that 
the new imitations of butter which 
are brought to market should be 
called by a special name, and that 
of butter should be exclusively re- 
servedfortbe product obtain^ by 
beating or churning of milk. It has 



also been proposed that those who, 
by changing the name or brand, try 
to pass off butter of margarine, or 
any other preparation of the same 
kind, for true butter, should be pro- 
secuted. — P. L. Simtnonds, 

Aniline Colours. — The first 
colours employed were the violets ; 
it was only in 1859 that aniline red 
was discovered, aud by whom first 
is Dot clear. Aniline red, rosanUine, 
or fuchsine, is now usually prepared 
by the mixture of aniline with arseni- 
cal acid and water, or aniline and 
arsenical acid found in commerce in 
the state of syrup, and which con- 
tains sufficient water for the purpose. 
Pure rosaniline has scarcely any 
colour. According to Hoffmann the 
colouring matters produced by the 
various reagents from aniline are all 
salts of one and the same basis, the 
rosaniline. The colours of the salts 
of rosaniline are not permanent; they 
will neither withstand lye, soap, nor 
the effect of light : but their base 
serves in the preparation of other 
colouring matters which are of great 
interest The resinous residue of the 
reparation of fuchsine, treated with 
ifi^rent solvents, gives the chrys- 
aniline, violaniline, mauvaniline, &c. 
The colour recently introduced into 
conmierce unddr the name of cerise, 
and the tint of which, less scarlet 
than that of fuchsine, approaches 
rather to poppy colour, is also ob- 
tained from the residue of fuchsine. 
By treating fuchsine by means of 
various agents and in various 
methods, the most varied tints of 
red are obtained. One of the colours 
most employed in the dyeing of silk, 
saffranine, the magnificent colour of 
which approaches scarlet, is obtained 
by a method, the details of which 
are but little known. The blue 
colours derived from aniline are pro- 
duced by numerous methods, the 
greater parts of which remain labo- 
ratory curiosities. The number of 
proceaaea ^\nfi\i \ka.N% «Q.^tQd into 
actual pwbcUcfe wc^ x^afe^^^t^ ^«r^ 
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few. The most advantageous are 
those first indicated by M. Girard 
and M. Laire, in which the salts of 
rosaniline are heated with rosaniline. 
It is believed that the production of 
these blues is based on the introduc- 
tion of phenol into the composition 
of aniline. They are classed under 
the generic appeUation of Lyons blue. 
Different phases of the manufacture 
yield different products, some of 
which are insoluble in water, and are 
called bleu direct^ bleu pur'ifi^^ or bleti 
lumi^e^ the last being entirely ex- 
empt from any tinge of violet ; the 
others, which are soluble in water, 
constitute the industrial colouring 
matters. The bleu de Paris is ob- 
tained by the action of the bichloride 
of tin on the aniline of commerce. 
Other blues have been successively 
added to the list, some discovered 
accidentally, others by scientific ex- 
periments. The violets likewise are 
the results of the action of various 
agents. They seem to be produced 
by the mixture of blue and red in 
very different proportions ; in many 
of the processes it is very difficult to 
obtain the precise tint required. 
According to the intensity of the 
preponderating tint, the violet is too 
blue or too red. The violet of Hoff- 
mann, dahlia, is obtained by the mix- 
ture of rosaniline or of a salt of 
rosaniline with the iodide of ethyl 
and concentrated alcohol in different 
proportions. The violet of Paris 
results from the mixture of methy- 
lated spirit, chloride of ammonia, 
and aniline, by the method of MM. 
Poirier and Chappart. Perkins's 
violet, which was the starting point 
in an industrial sense, is prepared 
by bringing bichromate of potash 
into contact with sulphate of aniline, 
and treating the precipitate with 
wood -spirit, which absorbs the 
colouring matter. The spirit is then 
evaporated, and the residuum mixed 
with water with the addition of 
BodA, which precipitates the colour- 
j^g" nutter. 



The most important green pig- 
ments derived from tar are those of 
Usebe and Hoffmann. The former 
was discovered, accidentally, by a 
workman nameid Cherpin, who, not 
being able to fix aldehyde blue in a 
tissue, applied to a photographer, 
who recommended him to try hypo- 
sulphite of soda ; the result was the 
production of a magnificent ffreen 
colour. Aniline browns are but little 
employed. Aniline yellows are 
numerous ; most of them, however, 
have an orange or brown tint. 
Aniline black may be said to be used 
almost exclusively for cotton. The 
employment of these colours is very 
simple. Silk, whether in hanks or 
woven, is dyed by simple immersion, 
and wool in the same manner. The . 
same colours also serve for printing 
on silk and woollen fabrics. For 
cotton, the colours must first be 
mixed with albumen and then sub- 
mitted to the action of steam ; or it 
is printed on cloth prepared with 
tannin, which forms, with the pig- 
ments, insoluble products. Aniline 
is not the only substance derived 
from tar which yields colouring mat- 
ter. Naphthaline, which distils at 
220** C. , yields, amongst others, the 
Martins yellow, one of the most 
brilliant and purest yellows known, 
which dyes woollen and silk without 
mordant, from light citron to gold 
of the purest tint, with true yeflow 
reflections, differing from the green- 
ish-yellow shade of picric acid, 
another substance derived from tar. 
Naphthaline red is superior to the 
aniline reds, and possesses greater 
solidity ; but it can only be employed 
for light tints, as it loses its bril- 
liancy in the darker shades. These 
two are the only colours which 
naphthaline supplies at present to in- 
dustry ; the others have not sufficient 
purity, brilliancy, or freshness, and 
are too much affected by li^ht and 
atmospheric iuft.Mevvc^'s. \ iVkAvt >g»RRk 
is also at ^Tei&«vi\. \»^^ V\^. 
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peratiire above 960* C with the last when an excess of bone-dust is added 
products of tar, has, on the contrary, ' to the glass, or on suddenly cooling it, 
a brilliant future, since the impor- '. it is rough on the surface ; but if the 
taut discovery by Perkin of its ' glass h^ the proper constitution, it 
transformation into alizarine. An- ! remains perfectly smooth. How may 



thracene is now coming into dan- 
gerous competition with madder. 
Its production, and the apparatus 
used, being reduced to great sim- 
plicity. Artificial alizarine is pre- 
pared by means of bromine and 
potash. According to the calcula- 
tions of M. Kopp, in order to replace 
completely the alizarine of madder 
and purpurine by artificial alizarine, 
704 tons of the latter would be re- 
quired in the dry state, which is 
equal to 7,044 tons of the raw colour. 
It would require 2,720 tons of the 
raw artificial alizarine to replace the 
true alizarine only, and this quantity 
represents 700 to 740 tons of anthra- 
cene. — P. Kuntz, Journal of Applied 
Science. 

White Opaque Glass.— One of 
the most interesting and important 
kinds of coloured glass, is the so- 
called "bone-glass, and yet very 
little has been said about it in glass 
literature. Its name hints at its 
composition and nothing more, 
especially since cryolite has come to 
be used lu the manufacture of ^lass. 
This kind of glass is used for lamp- 
shades and globes, and formerly was 
both rare and expensive. Cryolite, 
however, has effected a great revo- 
lution in the manufacture of white 
glass. What part the chief consti- 
tuent of the bone, the phosphate of 
lime, played in the manufacture of 
the bone-glass was not exactly under- 
stood, and a still thicker veil is 
drawn over the action of the fluoride 
of lime, soda, and alumina, known as 
cryolite. Phosphoric acid is, at high 
temperatures, a very powerful acid 
— so much so that no other acid is 
able to displace it. Hence we may 
reasonably suppose that the phos- 
phate 0$ lime remains suspended. 



the action of cryolite be explained ? 
The power of hydrofluoric acid to 
etch glass and render it matt is well 
known, and depends on the decom- 
position of the silicates, taking from 
them a part of the silica, and the 
soda or potash, so as to form a com- 
pound known as fluosilicate of soda 
or potash, and then flying off in the 
form of a vapour. This takes place, 
in every cold, completely-formed 
glass ; how much easier and better, 
then, would this process take place 
under the aegis of heat, that prime 
mover of all chemical reactions. One 
other circumstance has to be con- 
sidered in connection with bone- 
glass. This kind of glass may be 
painted and ornamented with fine 
effect ; but unfortunately, under 
some circumstances, it turns black 
in spots during this operation. This 
is called *'strikmg out'* by the 
workmen. This unhappy circum- 
stance often renders an article 
entirely useless when finished and 
decorated with great care. In such 
cases it is customary for the manu- 
facturer to lay the blame on the 
painter ; while the latter, vice versa, 
lays it on the former. All attempts 
to remedy this have proved in vain ; 
no scientific explanation has been 
given, and no practical means of 
avoiding it have been discovered. — 
P. Fiscfier, Journal of Applied 
Science, 

Analysis of Juniper Berries. 
The volatile oil obtained from the 
fruit and other parts of the common 
juniper have stmiulant and diuretic 
properties. The oil distilled in 
Britain from the unripe fruit is offi- 
cinal in the British Pharmacopoeia. 
Oil of juniper is also used to flavour 



English Gin and Hollands. Turpen- 
aa such, in the molten mass of glass. \ tine \a,bo^«ver, commonly employed 
This ia indicated by the fact tbat\ior tYi^ lotmst oxn ^rrrsvoj^ ^1 \!ai 



CHEMISTRY. 



177 



comparative cheapness (Professor 
Bentley). The fruit, or berries, as 
they are popularly termed, are 
largely used in Holland, Belgium, 
France, Moravia, Hungary, and 
other countries, for the spirit known 
under the uame of Geneva or Hol- 
lands. The imports of Geneva into 
this country are about 325,000 
gallons, of which two-thirds are con- 
sumed here. In some of the countries 
named above, wine, vinegar, pre- 
serves, and extracts are also made 
from the juniper berries. Hitherto 
the published accounts of the com- 
position of this fruit have been most 
imperfect and incomplete, and with 
the view of settling this question, 
M. E. Donatt, of the Chemico- 
technical Laboratory at Brunn, has 
lately made a careful analysis of 
the ripe berries, by which he has 
arrived at the following percentage 
results : — 

Water 29*44 

Essential oil 091 

Formic acid 1 86 

Acetic acid 0*94 

Combined malic acid 0"21 

Waxy grease , 064 

Green resiu (extracted by ether) 8 46 
Hard brown ditto (by alcohol) . . 1 29 

Bitter substance (juniperine) 0*37 

Pectine -... 073 

Proteic substances 4'45 

Sugar '. . . . 2065 

Cellulose 15 83 

Mineral matters, as ash 2*33 

9711 

It appears, according to M. Donatt, 
that the sugar in the juniper berries 
is neither saccharose nor dextrine, 
but uncrystallisable sugar. The 
greasy waxy matter resembles Japan 
wax, and is, like it^ a wax very 
easily saponified by the fixed alkalies. 
The juniperine is collected in the 
form of a resistant resinous mass, of 
an extreme bitter, and identical with 
the juniperine of which Mr. Steer 
has made known the properties. 
The brown resin is exactly like the 
hard and crystsdHaahle resin, de- 
sciibed by M, Nicollet The green, 



vitreous, translucid resin, very solu- 
ble in sdcohol or ether, belongs to 
the acid resins, and is acted on by 
nitric acid, like pine resin.— 
E. C. C. Stanford. 

Production of Iron and Steel 
directly from the Ore. — Besides 
the Siemens process, which was de- 
scribed in a paper read lately to the 
Chemical Societv, there are two or 
three being tried which are based on 
the principle employed many years 
ago by Clay, Renton, Chenot, and 
j others. It consists in reducing the 
I iron in the ore to the metallic state 
' by heating it with carbonaceous 
I matter in close retorts, and after- 
' wards heating the reduced ore in re- 
! verberatory furnaces to melt out the 
slag and to weld the particles of iron 
together. The process of this kind 
which is attracting most attention 
at present, is that of Mr. Blair, of 
Pittsburg. He heats a mixture of 
iron ore and charcoal in vertical 
tubes 40 feet in height and 3 feet in 
diameter. The upper part of this 
tube is heated externally by gas 
generated in gas-producers, and in- 
ternally by the combustion of the 
carbonic oxide arising from the action 
of the charcoal on the iron ore, 
whilst the lower part is cooled by 
encasing it in a water-jacket. The 
iron which is reduced to the metallic 
state in the upper part of the tube 
is thus cooled down in an atmo- 
sphere of carbonic oxide in the lower 
part, so that when it reaches the 
bottom of the tube it may be ex- 
posed to the air without fear of re- 
oxidation. The materials are fed in 
at the top and withdrawn at the 
bottom continuously. The metallic 
sponge thus produced is then pressed 
into lumps by hydraulic pressure, 
and used instead of wrought iron for 
the making of steel in the Siemens- 
^lartin process. The process has 
been at work for some time. Mr. 
Blair &tatc^% W\^\. ^Jaet^Ss^ ^ ^^\iss^'st- 
able aavm^m ^i^OL'fc ^swa^* <2>\^'tQi^s^s5^«^ 
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iiarcd with the use of wrought iron. 
With very rich iron ores processes 
of this kind may probably oe econo- 
mical If A well-planned apparatus is 



Galvano - Plastic Coppering 
of Cast-iron Boilers for Calico 
Printing. — By G. Schaeffer.— One 
of the defects of the coppered 



used, but it is very doubtful if this \ rollers was that they were capable 
would be the case ^ith poor and : of losing their true form — an acci- 
siliccouB ores, owing to the waste of j dent easily remedied upon a cylinder 
iron which woidd occur in smelting of copper, but not upon those of 



out the earthy matters. 

New Fulminate.— Picrate of 
lead has the proi)erty of detonating 
when struck, and — according to M 



coppered iron. Th. Schlumberger 
cleanses the iron cylinders with a con- 
centrated alkaline lye, washes well 
in water, and goes over the whole sur- 



»» 
*» 

>» 



Prat— may serve as a substitute for ; face with the fale. The surf ace is then 

fulminate of mercury in {>ercussion very bright, and is not to be touched 

caps. An explosion occurred in his with the fingers or soiled with the 

laboratory ou triturating together breath. It is then plunged iji an 

chlorate of potash, picrate of lead, alkaline bath composed, of — 
and amorphous phosphorus. —Moni- Sulphate of copper. ..... 1 part. 

teur Scientijif/ue. Dikaolvcd in water 12 parts. 

New Property of Metallic Cyanide of potassium . . 3 parts. 

Rhodium. — H. Sainte-Claire De- Carbonate of soda 4 „ 

vUle and H. Debray found long ago, Sulphate of soda 2 „ 

1 . ' Z 1 J.1 J? Dissolved In water 16 ,, 

on employing zinc to reduce the pla- . '* 

tinum metals, that the pulverulent ^^» ^"JP?^^- * •'««!.; o " 

1 . ,,. ' ,, -I r • J *. Acetate of copper 2 

and metallic matters obtained after Dissolved in water . . . lo 

the separation of the zinc by acids ^y,^^^^ ^^ pofcissium* .* .' 3 

had smgular properties, which they Carbonate of soda 4 

have carefully studied. When rho- Sulphate of soda 2 '„ 

dium and iridium are thrown down Dissolved in water 10 „ 

from their solutions by formic acid The cylinder is allowed to remain 
or by alcohol, the finely-divided twenty-four hours in one of these 
metaUic powders have properties baths, subject to the action of a 
which are briefly mentioned to ^ battery of four to six pairs, till the 
claim priority. Rhodium, in the surface is coated with a slender but 
state in question, decomposes formic , adherent layer of copper. It is 
acid with evolution of heat, re- washed and cleansed with pumice- 
ducing it to hydrogen and carbonic stone. If in this operation the iron 
acid. At a slightly higher tempera- should be laid bare in any })art, the 
ture, pulverulent rhodium transforms cylinder must be anew submitted to 
alcohol in contact with alkalies, the alkaline bath. As soon as the 
hydrogen being given off, and an | coating of copper is uniform it ia 
alkaline acetate formed, even in very j washed in acidulated water, and 
dilute liquids. When the action immersed in an acid bath of sulphate 
of rhodium upon formic acid be- of copper. This bath is composed 
comes enfeebled, it is merely neces- i of solution of copper at 20" B., to 
sary to wash the metal, and dry i which 1 -300th of its volume of aul- 
it in contact with the air, io ! phuric acid is added to facilitate the 

solution of some metallic copper, 
which is also immersed in the mith 
for the purpose of maintaining the 
solution in a uniform state oi oon* 



restore it to its full efhcacy. 
Platinum and palladium, prepared 
in a similar manner, have no 

effect upon formic acid, whilat.w 

indium and nitheniiim act like rbo- \ ceiittaA.\oi[i. ^w^ >2a& t^Uxider is 
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attained the desired tbickDess, a 
galyanic current being kept up by a 
battery of four pairs. K tbe tem- 
perature is between 15** and 18**, 
three to four weeks are required to 
produce a deposit of three-quarters 
of a millimetre in thickness. The 
cylinder is turned one quarter round 
daily to change the portion of its 
surface which faces the sheet of 
copper used as a positive electrode. — 
Cliemical News, 

Frosting for Ornaments. — 
Plates of mica are first rendered 
perfectly clean and white, either by 
boiling in muriatic acid or by ig- 
niting them ; they are then washed, 
dried, and ground to a line powder, 
which is carefully sifted, and mixed 
with very thin collodion. It is then 
applied fike paint or varnish with a 
sorb peoeil, two or more coats being 
^ven to the ornament until of the 
desired thickness. The objects thus 
coated have a silvery appearance, 
and possess one advantage over 
those in which tinsel or a. metallic 
bronze is employed, not being at 
all affected by sulphurous va- 
pours. They are not injured by 
dust and dirt, and may be cleaned 
by washing in water. Collodion 
adheres finnly to glass, porcelain, 
wood, metal, and pasteboard, and 
as mica is capable of taking any 
desired colour, this furnishes a cheap 
and excellent method of covering 
toys and objects of vertu, 

Beet-Root Sugar in Ger- 
many. — In the ZoUgehiet of the 
German Empire, according to the 
Imperial Office of Statistics, there 
existed in the beginning of the year 
1874, 338 beet-sugar factories, 
against 326 in the beginning of 
1873. 

The quantity of roots on which 
duty was paid in the above-men- 
tioned period in the Oerman Em- 
pire, including Luxemburg, was 
70,508,871 cwts., against, in the pre- 
ceding jear^ only 03,631,016 cwts. 



There was an increase in the 
number of factories in the year 
1873-74, against 1872-73, of twelve 
in Prussia and two in Brunswick, 
whilst in Bavaria and Anhalt one 
factory was put out of work. The 
quantity of roots used in 1873-74 
surpassed that of the preceding 
period by 6,877,855 cwts., of which 
Prussia participated with 4,703,006 
cwts. ; however, in the Prussian 
State, a decrease is noted, viz., Re- 
gierungsbezirk Potsdam, 78,268 
cwts. ; Province of Silesia, 1,460,673 
cwts. ; and Schleswig-Holstein, 
49, 174 cwts. ; but a considerable in- 
crease in the quantity of roots used 
is found in the other provinces, 
viz.. Saxony, Hanover, Kheinland, 
3,519,641 cwts., 1,344,350 cwts., 
and 1,002,495 cwts. respectively. 

New Method of Preserving 
Wood. — A new method of pre- 
serving wood from decay has been 
recommended by Hatzfeld. It 
seems that, in 1830, specimens of 
oak were dug up in Rouen, which 
had been buried since the year 
1150. This wood was quite sound, 
and like Irish bo^ oak, had acquired 
a black colour like ebony, and an 
astonishing hardness. Hatzfeld 
ascribed its preservation to the 
joint action of the tannin in the 
wood and the oxides of iron in the 
soil. Accordingly he now proposes 
to preserve wood artificially by 
means of tannin and the pyrohgnite 
of iron, a combination which would 
in some measure bring about the 
same changes noticed in the speci- 
mens from Rouen. Hatzfeld im- 
pregnates the wood to be preserved, 
first with tannin, and subsequently 
witli the pyrolignite solution. The 
latter substance has long been used 
alone as a preservative of the best 
character, and it is doubtful 
whether the addition of the tannin, 
as proposed by Hatzfeld^ wUi tjcqvq 
of aumcieiit «ii^^^Ti\a*^<i \ft ^^y«jc^ 
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Deposition of Clays. — Dr. 
Hnnt having examioeil tbe water of 
the Mississippi Dear its mouth, 
found it to contain about 1 -2000th of 
suspended matter, chiefly clay, 
which rec^uired from ten to fourteen 
days to subside. He, however, ob- 
served that the addition of sea- water 
or of salt, sulphate of magnesia, 
alum, or sulx)huric acid, rendered 
the turbid water clear in from 
twelve to eighteen hours. He thus 
explained thd ready precipitation of 
the susx)ended clay when the river 
water comes in contact with the salt 
waters of the Gulf of Mexico, 
causing thus great deposits of fine 
mud and helping us to understand 
the origin of the accumulations of 
argillites and clay slates which are 
met with in various geological for- 
mations. An explanation of this 
phenomenon is to be found. Dr. 
Hunt thinks, in the researches of 
Guthrie on the formations of drops 
(Proc. Roval Soc, xiv., 1864). 
Studying tne size of drops of water 
falling from a small sphere of ivory, 
he found that the cohesion of the 
water was diminished when it held 
saline matter in solution, as was 
shown by the smaller size of the 
drops. This was verified by experi- 
ments with solutions of various 
strengths, of nitre and chloride of 
calcium. It was found that the ad- 
dition of eight parts of the latter 
salt to 1,000 parts of water reduced 
by one-ninth the size of the drops, 
which was determined by their di- 
minished weight. These results 
show a diminished cohesion of the 
liquid to the ivory sphere, from 
wJiicIi it was by the force of gravity 
msde to fall The cohesion in virtue 
of wJiich extremely attenuated par- 



ticles of clay are held in suspension 
in water in opposition to gravity, is 
in this manner so far reduced by tbe 
addition of saline matters that 
gravity and cohesion rapidly assert 
themselves among the suspended 
particles, which ctwlect together and 
subside, leaving the saline liquid 
clear. The precipitation of sus- 
pended clay IS made very rapid 
when a strong solution of salt is 
enjployed. 

Rise of the Great Salt Lake. 
— The water is now thought to be 
twelve or fourteen feet higher than 
it was in 1847. In 1852 a percep- 
tible permanent rise was evident ; 
but from 1856 to 1861 a gradual 
subsidence of the waters took place. 
In 1862 the lake began to extend 
its area, and continued to rise until 
1868, since which time the oscilla- 
tions have been about equal. The 
examination of these changes, in the 
level of the waters of the salt Lake, 
has been thought to be so important, 
that on the 21st of July a pillar was 
placed at Black Rock to indicate 
the rise and fall of the water. This 
has been done under the direction 
of Dr. J. R. Park, of Deseret Uni- 
versity. ' The Utah Mining Oazette 
remarks, ** It is no mere conjecture 
that the lowland farmers along the 
shores of the Great Salt Lake may 
some day find themselves in the pre- 
dicament of the demure Hollander 
— compelled to resist, by earth- 
works, the encroachment of salt 
water. " — A thencnum. 

Horizontal Wells. — Mr. J. 
Lucas, of the Geological Survey of 
England, has just published a trea- 
tise in ^Vtic^ liQ asserts he gives 
a " aoVvjAivon ol ^"fc ^"tOiiStenv <^ ^bss^ 
plying "London. Vv^i\v ^\a^ -^^Swar 
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Examining the geology of the green- 
sands and chalk of Surrey, he finds 
that above 1,000 feet of porous 
strata rests upon a bed of *' abso- 
lutely impervious clay," and he 
contends that **a tunnel driven 
along the strike of the beds, or 
water level, must of necessity arrest 
all the water that is flowing down 
it as far as the gallery is carried." 
The geological evidence given ap- 
pears exact, and the reasoning con- 
clusive ; we may, therefore, hope 
that a source for the supply of Lon- 
don with "the best and purest 
spring water " has been discovered. 
— Atfienceum. 

Subterraneous Course of the 
Danube. — The disappearance of 
the Danube between Morhinghen 
and Immindingen, on the frontier 
of the Duchies of Baden and Wur- 
temburg, is a curious natural pheno- 
menon. For at least half a century 
it has been noticed that some por- 
tion of the water of the river flowed 
into cavities in the calcareous rocks 
— Jura limestone — to re-appear again 
near the town of Aach in the Hob- 
lau. Now the whole body of water 



^appears in the vast cavities which 
have Deen formed. — AtJienceuifi. 

The Channel .Tunnel. — Pro- 
fessor Prestwich states: — **Iu the 
London clay there exists a perfectly 
impermeable bed of sufhcient thick- 
ness, but nowhere between the two 
countries, except probably at points 
where the distance presents appa- 
rently insuperable difficulties. The 
lower chalk or chalk marl affords a 
comparatively impermeable deposit, 
also of sufficient dimensions : but 
from its having a calcareous base, 
and from the possibility of fissures, 
with the absence of a protecting 
overlie, it has great uncertainty. In 
the gaidt there is another imperme- 
able stratum, but of dimensions too 
smalL The lower green-sand con- 
tains no beds sufficiently continuous 
and impermeahle. The Weald clay 
raagea about half' way across the 



J Channel ; and if a belt of it should 
possibly pass round at the north end 
'. of the Vame and range to Wissant, 
I it might prove to be worth further 
: inquiries. In the Kimmeridge clay 
I there is again a deposit of sufficient 
I dimensions, but with a subordinate 
band which may be sufficiently per- 
meable to present difficulties, whilst, 
though it comes to the surface on . 
the 1^ rench coast, its depth on the 
English coast may be very consider- 
able. There is, however, just a 
chance that the Kimmeridge clay 
may in mid-channel be overlapped uu- 
comformably, and at a slight angle, 
by the Weald clay, and in that case 
they might for all purposes be con- 
sidered as continuous strata. The 
Oxford clay presents similar diffi- 
culties, in addition to its greater 
depth and inaccessibility. In the 
secondary strata the irregidar lie of 
the strata, and the presence of faults, 
are contingencies important to be 
considered. 

*'0n the other hand, the great 
mass of the Palaeozoic rocks so pro- 
tected by impermeable overlying 
strata, is of such great dimensions, 
and so compact, and holds its range 
so independently of the more irre- 
gular range of the secondary strata, 
that it oflers the conditions most 
favourable for the secure construction 
of a submarine tunnel ; and that 
such strata can be worked in safety 
and for considerable distances under 
great bodies of water, has been 
proved at Whitehaven and Mons. 
But, on the other hand, the depths 
of these old rocks below the surface 
is very great, and they are much 
more dense and harder than the 
overlying formations. 

" There is another important pro- 
blem in connection with the Paheo- 
zoic rocks which such an under- 
taking might help to solve. The 
great question of the range of the 
coal meaAvix^ wYidsx "^^'^ ^N:>i^ 
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in fact, in inquiries connected with or not they are insuperable are ques- 
tliat question that the foregoing ' tions which may safely be left to 
considerations presented themselves civil engineers. The many and 
to the author. The rich coal basins i great obstacles overcome by en- 
of Mons and the North of France gineering science in late years lead 
has been traced to within thirty ' the author to expect that, should 
miles of Calais, where it thins out ; = the occasiou arise, and the attempt 
but, like the coal basins of Liege, ; be considered worth the cost, the 



ability to carry it out would not be 
wanting. Various preliminary trials 
are, however, indispensable, in order 
to clear up some of the geological 
questions before a balance of the 
comparative advantages presented 
by tne different formations could be 
satisfactorily settled, and before the 
grounds for action could be ac- 
cepted." — Nature. 

The Great Ice Age.— ^ames 
Geikie, in his interesting book, de- 
scribes the period upwards of 
200,000 years ago, when the Earth's 
position in space produced an in- 
tensely severe climate over these 
islands and a large portiou of the 
Continent. He continues : — * *Ere long 
this wonderful scene of Arctic 
sterility passed away. Gradually, 
the snow and ice melted and drew 
back to the mountains, and plants 
and animals appeared as the cumate 
ameliorated. The mammoth and the 
woolly- cheated rhinoceros roamed in 
our valleys, the great bear haunted 
our caves, and pine trees srew in the 
south of England ; but the seasons 
were still weU marked. . . . Step by 
step, the climate continued to grow 
milder, and the difference between 
the seasons to be less distinctly 
marked, imtil eventually something 
like perpetual summer reigned in 
Britain. Then it was that the hip- 
popotamus wallowed in our rivers, 
and the elephant crashed through our 
forests ; then, too, the lion, the 
tiger, and the hyena became denizens 
of English caves. Such scenes as 
these continued for a longtime ; but 
again the climate began to change. 
The summers grew less genial, and 
Under any circumstances, tlie\tl[ie winters mot^^e^ct^. v^^^AsaalLY^ 
dimcultiea are formidable. Whether \ the Bou\,hc^iT|>»sfflft»^Ms.^h^^ 



Aix, and Westphalia, which form 
separate sections of the same great 
trough, to the eastward, so there is 
reason to sunpose that other sections 
of the trough set in on the westward, 
forming other coal basins, which pos* 
sibly range to the West of England 
(Somersetshire), passing under the 
north-eastern part of Kent and the 
Thames. Any such work, therefore, 
as a submarine tunnel in these 
Palaeozoic rocks could not fail to 
throw much li^'ht on the subject; 
while, in case it were to hit upon 
the line of strike of the coal mea- 
sures, and could be carried on along 
that line, the work might prove 
otherwise remunerative, and tend to 
solve the great problem which in- 
terests so larsely both geologists 
and the general public. 

** Such, brieliy, are the conditions 
which bear on the construction of a 
submarine tunnel between France 
and England. The author is satis- 
fied that, considered on geological 
grounds alone, it is in one case per- 
fectly practical, and in one or two 
others it is possibly so ; but there 
are other considerations besides 
those of a geological nature, and 
whether or not they admit of so 
favourable a solution is question- 
able. In any case the author would 
suggest that, the one favourable 
solution admitted, it may be desir- 
able, in a question involving so 
many and such great interests, not 
to accept an adverse verdict with- 
out giving all those other considera- 
tions the attention and deliberation 
which the importance of the subject 
deserves. 
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and were succeeded by Arctic ani- 
mals. . . . Once more the confluent 
claciers overflowed the land, and 
desolation and sterility were every- 
where. . . . We cannot yet say how ; 
often such alterations of cold and 
warm periods were repeated." 

Such is his remarkable story of 
one period of the Earth's mutations. 
— AthetUEum. 

The Oriein of the Chesil 
Bank. — Professor Prestwich says : 
— This remarkable bank of pebbles, 
extending from Portland to Abbots- 
bury, a distance of nearly 11 miles, 
was described with great accuracy 
by Sir John Coode, in 1853. It was 
then 43 feet high and 600 feet wide 
at the south end, decreasing to 23 
feet high and 510 feet wide at the 
north end. The pebbles diminished 
in size from Portland to Abbotsbury. 
Sir John Coode also stated that the 
shingle consisted chiefly of pebbles 
of chalk-flint, with a small propor- 
tion of others of red sandstone, por- 
phyry and jasper, none of which 
could have been derived from local 
rocks. 

An old ** raised beach," standing 
from 21 feet to 47 feet above the 
present beach, has been discovered 
on the Bill of Portland, and this 
beach contains all the materials 
found in the Chesil Bank. This 
raised beach was due to causes in 
operation at the end of the slacial 
period, and before the land had 
assumed its present position and 
shape. Kemnants of this beach 
could be traced in or on the present 
clifl', at intervals from Brighton to 
the coast of Cornwall. The travel of 
the shingle of this old beach was 
generally like that of the present 
beach, from west to east. The author 
considers that the action of the 
"Race" off Portland, and of the 
tidal waves during storms, combined 
to drive the shin^e of the old beach 
at the Bill, and of that portion of it 
which must be apread on the sea- 
bfid wefitwiud of JrortZand, on to the 



south end of the Chesil Bank, whence 
the shingle was driven northward to 
Abbotsbury and Burton, by the 
action of the wind- waves, having 
their maximum force from the 
S.S.W., a direction which he showed 
to be the mean of the prevalent 
winds. Here these wind-waves 
became parallel with the coast, and 
the westward movement ceased 
about Bridport, beyond which point 
the shingle travelled in the opposite 
direction, viz., from west to east, or 
from the coast of Devon to that of 
Dorset ; the quartzite pebbles from 
the conglomerate beds of Budleigh 
Salterton, which travelled from that 
part of the coast eastward to and 
beyond Sidmouth, gradually di- 
minishiug in numbers as they 
approached Lyme, very few, if any, 
reaching Bridport. This conclusion 
is in accordance w^ith the facts : 1. 
That the pebbles of the Devonshire 
and Dorset strata, which formed the 
shingle of the * * raised beach, " consti- 
tute also the bulb of the Chesil 
Bank. 2. That there are also, in 
that bank, pebbles of the rocks and 
flint of Portland itself. 3. That 
the largest pebbles occur at the 
Portland end of the bank, the 
pebbles decreasing gradually in size 
to Abbotsbury. The large dimensions 
of the bank are attributable to the 
great accumulative and small lateral 
action of the waves. 

These views are in conformity 
with the theoretical opinion ex- 
pressed on abstract grounds by the 
Astronomer Hoyal, and with the ex- 
perience of practical persons residing 
on the spot. — Froc. Just. CivU 
Engineers. 

Coal in India. — Mr. F. R. 
Mallet, of the Geological Survey of 
India, is reported to have made an 
important discoverv of coal near 
Punkabaree, at the foot of the 
Darjeeling hills. The principal seam 
is 11 leet \\i\Q>L, wi^'OttstSa <:^.^^s^ 

2 to 5 Iw^, K was^^ ^^ '^'^^ ^*^ 
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an&ljrzed is said to have given 80 per 
cent, of carbon. 

Formation of Coal.— It seems 
piroUable that vegetable matter may, 
under favourable conditions, be con- 
verted into coal much more rapidly 
than most chemical geologists are in 
the habit of assuming. At least, a 
curious instance of an approach 
towards such conversion, within 
the historic period, has been brought 
before the German Geological Society 
by Herr Hirschwald, of Berlin. In 
one of the old mines in the Upper 
Hartz— the Dorothea Mine, near 
Clausthal — some of the wood origi- 
nally employed as timbering has 
become so far altered as to assume 
most of the characters of a true 
lignite, or brown coal. It appears 
that certain of the levels in the 
ancient workings of this mine are 
filled with refuse matter, consisting 
chiedy of fragments of clay-slate, 
more or less saturated with mine- 
water, and containing here and 
there fragments of the old timbering. 
This wood when in the mine is wet 
and of a leathery consistence, but on 
exposure to the air it rapidly hardens 
to a solid substance, having most, if 
not all, the characters of a true 
lignite. It breaks with a well- 
marked conchoidal fracture, and the 
parts which are most altered present 
the black lustrous appearance cha- 
racteristic of the German " pitch - 
coals." At the same time, chemical 
examination of the altered wood 
shows that it stands actually nearer 
to true coal than do some of the 
younger tertiary lignites. This 
instance seems, therefore, to prove 
that pine- wood, when placed under 
highly favourable conditions, may 
be converted into a genuine lignite 
within a period which, from what we 
know of the history of mining in the 
Hartz, cannot have extended beyond 
four centuries. The circumstances 
favourable to the natural carboniaa- 
tion of wood are— [I), Situation 
among h'agmenta of rocks among 



which circulate freely subterranean 
waters impregnated with metallic 
salts. (2). A constant and relatively 
elevated temperature, such as pre- 
vails in deep excavations. (3). Con- 
tinuous pressure. 

I Irish Iron Mines. — R. A. Wat- 
j son, in the Dublin University Maga- 
I zine, says that some years ago a 
; company was inaugurated for the 
purpose of working the iron ores in 
the county Antrim, and in a short 
time their operations became so ex- 
tensive that the capital of the com- 
pany had to be increased from £8000 
to £100,000, in order to construct 
tramways and railway, purchase 
steamers, and otherwise establish a 
vast undertaking on the best prin- 
ciple. Adjoining the Antrim Com- 
pany's mines at Corgan is an exten- 
sive tract of ore-bearing . mountain 
land, which has been leased by Lord 
O'Neill to the Mountcashel Iron Ore 
Company, whose capital is £125,000. 
The requirements of the company 
are estimated at 2,000 tons per week, 
and it is said that in the course of 
two or three years the consumption 
will reach 5,000 tons weekly. Opera- 
tions were commenced at the Knock- 
boy mines, about fifteen months ago, 
and the company is at present slup- 
ping ore at the rate of 20,000 tons 
per annum. Adjoining the Knock- 
boy is the Correen mine, which gives 
great promise of being rich and pro- 
ductive. South from the Brough- 
sham district is an extensive range 
of mountainous country, the whole 
of which contains rich mineral de- 
posit, but its elevated position pre- 
cludes it being worked until railway 
communication has been obtained. 
The southern outcrop is, how- 
ever, available at the foot of Glen- 
wherry Valley, where an extensive 
tract of ground is being rapidly 
opened up by the Cross Iron Ore 
Company. 

Going north from Ballymena, new 
discovfttiea \iak>j^ \ab\i^"5 \»iftfe\i TQadA 
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aoaljses of which are equal to any 
other part of the ore-field. The 
Glenariff Iron Ore and Harbour 
Ck>mpany proposes to erect a pier at 
Bedbay 500 feet in length, in order 
to admit vessels of 1,000 tons, and 
to construct a railway to the com- 
pany's mines. Mr. Watson further 
states that the iron ore area probably 
covers 200 square miles, over which 
enterprising companies are working, 
or preparing to work, the mineral 
deposits so long neglected. . In 1869, 
the exports of Antrim ores amounted 
to 50,000 tons ; while in 1873 it had 
risen to more than 200,000 tons. He 
considers it impossible to calculate 
the ultimate extent and consequent 
success of so large and important an 
imdertaking. But it is more than 
obvious that the North of Ireland 
will shortly become a vast centre for 
operations in iron, and that it wiU 
equal, if not rival, the rapid ad- 
vancement of late years in the north 
and north-east of England. 

Coal in China. — Absolutely 
nothing has been done since the 
Tientsin Treaty to facilitate in any 
way the working of the enormous 
coal-fields to be found in various 
parts of the Chinese empire. Capi- 
tal, and the means of applying the 
same, the natives do not possess; 
foreign appliances they appear un- 
willing to adopt ; and thus the mat- 
ter remains in statu quo. Large 
supplies of moderately cheap co^s 
are obtained from Japan and For- 
mosa, but they are unsuitable for the 
purposes for which coal is mainly 
imported. Within reach are enor- 
mous coal-beds, where coals can be 
procured equal to those of Cardiff. 
Access to them, however, is so diffi- 
cult, and the cost of transport so 
great, that they are practically use- 
less. Both Japan and Formosa coal 
are too rapid in combustion, and 
require too much stowage room in a 
steamer, to be of much use in steam 

IVithiB a distaace of eight miles 



from Kelung, an important coal- 
producing district, some forty-six 
mines are being worked at the pre- 
sent day. The system employed at 
present in working the mines is of 
the most primitive description ima- 
ginable. Those places are selected 
where the mineral is observed crop- 
ping out of the hill side. An open- 
ing, about five feet by two, is then 
driven horizontally for about forty 
yards, at the end of which a central 
chamber is made. From this cham- 
ber workings, which usually have 
an upward tendency, radiate in 
various directions. In these work- 
ings, which in many cases can only 
be entered on all fours, the miner, 
squatting in mud and water, carries 
on the labour of excavation. 

The number of men employed in 
a mine varies from twelve to fifteen. 
They work about eleven hours a day, 
with two intervals for meals, their 
wages being equivalent to 1». Qd. 
a man per day, besides assistants at 
Ix. Sd.f extremely higb rates for 
labour in China. Fire-damp is un- 
known, and the ventilation of the 
mines is left to itself. No system of 
pumping is employed ; the water 
runs out at the mouth of the mine, 
and in those cases where the work- 
ing galleries take a downward direc- 
tion, they have to be abandoned as 
soon as the water has accumulated. 
The miner's pick is shaped like a 
sledge-hammer, with one end pointed, 
and weighs about six pounds. His 
lamp is a saucer of oil, with a rush 
wick immersed in it. The coal, 
which is about twenty-five per cent, 
inferior to the best Welsh, is drawn 
to the pit's mouth in a basket fas- 
tened upon a board with a cord 
attached to haul by. Coolies trans- 
fer the coal from the mouth of the 
pit to the waterside. 

In point of fact, coal-working at 
Kelimg is a mere scratching of the 
surface m 2, lew ^"Wifts^. 'Ytsfc ^'^^ 

cally \m\o\iOQi^.— Iyou» 
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St. Thoioas, West Indies. — as *' pipes/* which formerly consti- 
W. S. Palgrave, io a recent letter to tuted the connection between tholten 
yaturr, states that the whole of this matter below and surface volcanoes, 
island is manifestly undergoing a The surrounding country consisted 
gradual uplieaval, as appears by the of horizontal shales, through which 
wave- worn rocks of recent date, but these pi|>es ascend nearly vertically, 
already two or three feet above water . bending upwards the edges of the 
mark ; sea-shells and corals left dry, shales at the contact. The rock 
and similar indications. Hence the ! occupying these pipes was regarded 
artificial channel opened, for pur- \ by the author as probably Gabbro, 
poses of cleansing by means of the i although in a very altered condition, 
current thus established, between ' Intercalated between the shale-beds 
the south-western extremity of the there were sheets of dolerite, &c., 
harbour and the outer sea, and which and dykes of the' same rocks also 
is in itself a clean cut, twenty feet ' intersected the shales at frequent 
wide, through a narrow l)and of rock ; | intervals. Within the pipes there 
has, since 1870, when it tirst was ' were unaltered nodules of the same 
made, lost so much of its depth as | dolerite. With regard to the rela- 
scarcely to allow of boat-passage ; i tion of the diamonds to the rock of 



and threatens at no distant period 
to become absolutely useless. 
Deterioration of Coals. — That 



the pipes in which they are found, 
the author stated that he thought it 
probable that the latter was only the 



coals lose considerably in value by | agent in bringing them to the sur 
exposure to the weather is well ! face, a large portion of J^he diamonds 
known, but few, probably, are aware ; found consisting of fragments. At 
of the extent of the damage. Dr. , the same time he remarked that each 
Varreutrass has ascertained a loss of pipe furnished diamonds of a diffe- 
more than one-third in the weight rent character from those found in 
of a sample of coal exposed for some other pipes. — Geological Society Pro- 
time to the air, and he states that ceedimjs. 



the quality of the coal had undergone 
a still greater deterioration. The 
loss is due to a slow combustion of 
the volatile elements of the coal, 
which gradually diminish in amount, 
whilst the pro^xtrtion of carbon, ash, 
and sulphur are increased. In some 
experiments made the gas furnished 
diminished forty-five per cent., and 
the heating power forty -seven per 
cent. , in a coal which had been ex- 
posed, and the same coal under shel- 
ter lost only twenty-five per cent, as 
a gas generator, and ten per cent, as 
a heat producer. Anthracite, as 
might be expected, suffers least from 
exposure to the atmosphere, and the 
bituminous coals are those which 
lose most. 

Diamonds in South Africa. — 
JS. J. Dunn states that the diamonds 



Mineral ProducQ of Russia. 
—The ** Tableaux Statistiques de 
r Industrie des Mines de Kussie en 
1871," which was published by M. 
Skalijkowsy in connection with the 
Vienna Exhibition, contain the fol- 
lowing data with regard to Russian 
mining industry : — In 1871 the num- 
ber of mines owned by Kussia, and 
producing gold, was 979, platinum 6, 
silver lead 21, copper 76, iron 1,174, 
zinc 6, cobalt 1, tin 1, coal 326, 
pyrites 1, chrome 6, rock salt 4, 
besides 697 naphtha pits. Their 
yield was from 17,000,000 tons of 
gold sand, 86,400 lbs. of gold. From 
168,000 tons of platinum sand, ^504 
lbs. of platinum ; 35, 120 tons of sUver 
lead ore, 100,365 tons of copper ore ; 
820,000 tons of iron ore ; 42,400 tons 



of zinc ore ; 10^ tons of cobalt ore ; 
of South Africa occur in peculiar \ 8000 toiia ol^^iiv\Aa\^V\5*s^\«o& 
circular areas, which he regards \coa;i OAawQ^^ cwiX twT^^ \st^^wa.<5»i^% 
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22,000 tons of naphtha ; 7,000 tons of 
chrome iron ore, and 455,000 tons of 
rock salt. The smelting works of 
Russia produced from these raw 
ores, silver 29,000 lbs., lead 1,740 
tons, copper 4200, tin 8, spelter 
2,700, pig-iron 354,000, iron castings 
30,000, wrought iron 241,500, steel 
7,000, copper sheets 350, and zinc 
sheets 500 tons, and material for 
1 1, 255, 000 roubles. The works gave 
employment to 266,300 men. 

Rock-Salt. — Joseph Dickinson, 
F.G.S., Inspector of Mines, last 
year read a paper to the Manchester 
Geologjical Society on the saliferous 
strata in the salt district of Cheshire, 
and exhibited some of the saliferous 
marls and marlstoues obtained during 
an inspection into tiie causes of land- 
slips in the above district. The re- 
sult of his investigation was the con- 
clusion that there were two principal 
rock-salt formations in England, of 
which that of Cheshire was the 
upper, and that of Middlesborough 
the lower. The division of the red 
rocks, which he bad taken for Lan- 
cashire and Cheshire, was as follows 
in descending order : — 1. The Ken- 
per or Saliferous, 600 feet ; 2. The 
Lower Kenper,«or red marls, 500 feet ; 
3. The Bunter, or upper red sand- 
stone, 900 feet ; and 4. The red marls, 
210 feet, and low new red sandstone, 
600 feet. These were known by 
various names. Many practical 
miners, who had not yet found the 
necessity of dividing them, grouped 
the whole together under the name 
of the red rocks, or new red sand- 
stone. In some instances No. 3, and 
Nos. 2 and 1 above it, were called 
the upper new red sandstone, and 
No. 4 the lower red sandstone; whilst 
more recently the name of Trias had 
been introduced for the former, and 
Permian for the latter, but now and 
then it was found that the term 
Permian was used without any more 
distinction being intended than what 
was conveyed by the original name 
of jvd rooks. The geological sur- 



veyors laid it down that the Trias 
and the Permian were unconformable 
with each other, but in his investi- 
gations the question of unconforma- 
bility had not presented itself, nor 
had any unconf ormableness appeared 
between the two except such as 
might be explained by the natural 
changes in the thickness of strata 
and the disappearance of inmiense 
beds of rock-salt by solutions from 
amongst the strata. One other point 
which he had noted was with refer- 
ence to the red marl of North Wales 
as sunk through iu the upper parts of 
the shafts of the Hafod-y-Cwch Col- 
liery iu Denbighshire, which had 
hitherto been classed as Permian. 
This would probably prove to be a 
carboniferous marl, corresponding 
with a similar thick bed which di- 
vided the North Staflfordshire coal- 
field. If this view was correct, a 
recasting of the extent of the Per- 
mian would be required on geological 
maps. 

Influences of Geological 
Changes on the Earth's Ro- 
tation. — At the annual meeting of 
the Glasgow Geological Society, Sir 
Wm. Thompson, F.R.S., LL.D., 
who was elected president, made 
some remarks on the rotation of 
rigid bodies in general, defining a 
principal axis of rotation as one 
which balances the centrifugal forces, 
while the body rotates around it. 
Having noted the peculiarities in the 
rotation of the earth, he went on to 
consider the circumstances according 
to which the axis of the earth miglit 
become changed through geological 
influences, and the consequences of 
any such change. The possibility of 
such a change had been adduced to 
account for the great differences in 
climate which could be shown to 
have obtained at different periods in 
the same portion of the earth's sur- 
face. The question arose, could 
changes in "Ua.ft ^ajc\X:C^^s^&^RR5s««^ 
for Skeae Oaaxi\y5» o1 OCixaaSy^^ Nx^ 
^ the ^reaeut coTV^^w q\ '^'^ ^»se^. 



138 



THE YEAR-BOOK OP FACTS. 



any change in the axis of rotation 
could not be permanent. In very 
early geologic ages, if we supposed 
the earth to have been pktstic, the 
yielding of the surface might bave 
made the new axis a principal axis. 
But certain it was that the earth at 
present was so rigid that no such 
change was possible. He came to 
the conclusion tbat changes of cli- 
mate had not been produced by 
changes of the axis of the earth, and 
concluded with stating the proba- 
bility that geological changes could 
not produce any perceptible change 
in the principal axis or in the axis of 
rotation within the period of geolo- 
gical history. 

New Bussian Coal-Fields. — 
In the district of Tula, south of 
Moscow, is a coal-tield covering 
13,000 square miles, with two seams 
of coal, one of three feet and the 
other of seven feet in thickness. On 
the shores of the Sea of Azotf is an- 
other field of 11,000 square miles, 
contaiuiu^goodseams of both anthra- 
cite and bituminous coal. It is re- 
l)orted that sixty seams have been 
discovered, forty-four of which are 
workable, having a total thickness 
of 114 feet. Another small coal-field 
has been discovered at the base of 
the Ural Mountains, but this is un- 
important. It does not ap^^ear that 
any of these deposits belong to the 
true old coal formation. They are, 
nevertheless, of considerable value, 
and will greatly aid in the develop- 
ment of the mineral wealth of the 
Russian empire. — Athenceum. 

Fossil Wombat and Sea- 
cow. — Among some fossils recently 
described by Prof. M'Coy, of Mel- 
bourne, is an extinct wombat, from 
the gold -drifts of Victoria. This 
fossil, called Phascolomys pUoccuus, 
is of much interest, as having enabled 
Prof. M'Coy to show that the auri- 
leroua deposits whence it was de- 
ri'v:ecl, instead of being merely **allu- 
V3al, ^'should be referred to the more 
ancient FUocene period, thus corre- 



sponding in age with the gold-drifts 
of the Urals. 

Proi Owen has recently obtained 
evidence of the occurrence of a fossil 
mammal, allied to the ''sea-cows" 
of the present day, in the upper part 
of the .N^ummulitic limestone, which 
is quarried in the Mokattam cliff, 
near Cairo. The fossil has been 
named EotJierlmti ^Egi/ptiacum, and 
is of interest as proving that the 
order Sirenia, to which it belongs, 
was represented as far back as the 
Eocene period. 

Origin of Coal.— Prof. Dana, in 
the new edition of his "Manual of 
Geology," refers to the hypothesis 
that the bark of the Sigillaria may 
have been the source of much of our 
coaL He thinks there is no evidence 
"that these trees contributed only 
cortical portions to the beds of vege' 
ta.hle- dibris.^' This cortical section 
is the firmest part of the wood, and 
would remain even when the interior 
had decayed away. The trunks of 
conifers are often found in the later 
geological formations, but changed 
throughout the interior completely 
to brown coal or lignite. — A th^iicEum, 

Iron Ore. — A discovery of iron 
ore has been made in Victoria, which 
promises to be a most valuable one. 
Some of the ore has been smelted by 
Messrs. Drysdale and Fraser, who 
pronounce the iron produced to be the 
best they have seen in the colony. 
It is the grey iron which is in gene- 
ral use for castings. The ore already 
smelted has been taken from the sur- 
face ; it yielded pig-iron to the 
extent of forty-five per cent. 

Quicksilver Mine at Exeter. 
— A" few months ago, a few boys dis- 
covered some of the metal in the rock 
or "shiQet," as it is called, forming 
the bank of the river at Head Weir. 
It was suggested that the quicksilver 
had come there by accident, or had 
been designedly placed there ; but a 
local chemist, named Hare, obtained 
perm\B%\oii itoto. >i>cia \«wa. oov^^^oil to 
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done BO, in presence of the surveyor 
and other persons, and the result is 
the discovery of a larae quantity of 
the liquid metal. Further opera- 
tions, however, have been stopped, 

_ pending the decision of the town 
council, who are the owners of the 
land or river bank. — Pall Mall 
Gazette. 

Sub-Wealden^Exploration. — 
W. Topley, in a paper to the South 
Wales Institute of Engineers, re- 
ferred to the boring in Sussex so 
well known to the geological and 
mechanical public, giving various 
details not yet published, among 
others that the Sussex furnaces, 
although they declined quickly on 
the introduction of coke for the mak- 
ing of iron, yet lingered on until 
1828, when the last furnace — that at 
Ashbumham — was blown out. With- 
in three miles of this spot is the site 
of the boring now in progress, the 
result of which may be to reinstate 
Sussex in her ancient position as an 
iron-producing county. The strata 
occurring in the district known as 
the We^d, of which the north and 
the north-east of Sussex form part, 
are the Wealden and Purbeck beds. 
These are of fresh-water origin, and 
are about 2,000 feet in thickness. 
What underlies these beds has 
always been a question of great in- 
terest and scientific importance to 
geologists. In 1855 Mr. Godwin- 
Austen read a memoir in which he 
showed that the series of secondary 
strata in the south-east of England 
is incomplete, and that at a mode- 
rate depth from the surface there 
exists a band of older or Palaeozoic 
rocks, with which it is possible that 
coal measures may be associated. 
Mr. Godwin- Austen based his argu- 
ment upon known facts as to the 
easterly range of the South Wales 
and Bristol coal basins, and the 
westerly range of the Belgian coal 
bann. He inferred that a band of 
TaHaeozoic rock atretchea beneath the 

Mecoadary atrata of the south-east oi 



England, connecting the rocks of 
South Wales with those of Boulogne 
and Belgium, and that with these 
rocks productive coal measures will 
occur. Mr. Godwin-Austen's rea- 
soning was remarkably confirmed by 
a boring at Harwich for water, as also 
by another made at Kentish Town 
about the same time. The question 
thus remained until 1872, when the 
British Association met at Brighton, 
and Mr. H. Willett resolved to test 
the q^uestion and to commemorate 
the visit of the association by boring 
in the Weald. A committee was 
formed, sub8crix)tions soUcited, and 
the boring commenced in August, 
1872. A hole of 9 inches in diameter 
was first made and carried to a 
depth of 312 feet by Mr. Bosworth. 
At the end of 1873, the work was 
transferred to the Diamond Kock 
Boring Company, by whom the bore 
has been continued to a depth of 
1030 yeet, with a diameter of 3 
inches. This boring commenced in 
the Purbeck beds, which were found 
to be 180 feet deep, it traversed the 
Portland beds for 110 feet, went 
through the Kimmeridge clay to the 
extent of 680 feet, the Oxford clay 
47 feet, making in the whole 1017 
feet. The lowest 13 feet of core 
(making a total of 1030 feet) are 
still in the bore-hole, owing to an 
accident to the rods. Two valuable 
beds of gypsum, 4 feet and 34 feet 
thick, have been discovered in the 
Purbeck beds at depths respectively 
of 134 and 142 feet. Up to the pre- 
sent time £3000 have been expended, 
and the Government have now pro- 
mised £100 for every 100 feet bored 
below the 1000 feet, but the actual 
cost will be nearly three times that 
amount. Although public interest 
is excited in the boring chiefly by 
the hope of finding coal, yet it must 
be remembered that no subscriptions' 
have been soUcited with that object. 
The occurrence of coal measures at 
ail in. \i\i^ ^wv'CtL-^*a»^» 's^ ^'^'^^^Sa* 
\ aa yet oxA.^ ^ ^iJcL^^ot^^Btfi.'SbN. ^'is^^-^ 
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though one which is not devoid of j the workmen of making a hole as an 
good foundation, but as the coal will j outlet for the mine, and thus re- 
X>robably occur in detached basins i establishing a communication with 



along a line to be discoyered, the 
chance of hitting upon coal in this 
boring is but smalL 

Guayacan Copper.— Guayacan 
is situated in the province of Co- 
quiiubo, in the Kepublio of ChilL 
it furaishoil 8,5()0 tons of copper to 
this country during the past year. 
The trade of the place is confined 
almost exclusively to the iirm of 
Urmencta and Errazuriz, who also 
possess smelting establishments on 
the coast. At Guayacan from thirty 
to thirty*tive furnaces of all kinds 
are kept coustantly at work, em- 
ploying about 300 persons, about 
ODc-sixth of whom are Englishmen. 
The ([uantity turned out per annum 
varies from eight to ten thousand 
tous, nearly tlie whole of which finds 
its way into the English market. The 
fuel used in tho smelting is mainly 
Chilian coal, from the miues of Lebu 
and the (X)ast of Arauconia. Eng- 
lish coal, however, is not entirely 
ignored. lu 1872 about 4,000 tons 



the internal furnace ; but the pres- 
sure had become so strons during 
the obstruction, that on makking the 
hole the expansion of the gas pro- 
duced an explosion which blew the 
men out of the mine, and about fifty 
yards into the air ; five were killed 
on the spot, four were very badly 
injured, and two are still buried in 
the mine, no search being possible, 
on account of the asphyxia produced 
by the escaping gas. 

Minerals of Peru. -— Pasco, 
situated among the Andes, in Peru, 
is a city of 30,000 inhabitants. In 
its vicinity are 200 silver mines, in 
actual working, and are nearly 1,700 
mines of all sorts, the proportion of 
metal being from 10 and 15 to 3,000 
ll)s. in a block of 50 cwts. It has been 
calculated that the mines of Pasco 
have produced 100,000,000 ozs. of 
silver, being double, or more than 
double, of all that the rest of Peru 
has produced during seventy-six 
years. The hill of Pasco is inter- 



of English coal were imiwrted ; du- i sected with veins of pure silver, 
ring the same period 30,000 tons of j sulphides of silver and copper, car- 
Chuian coal were received. The bonate of copper, and silver pyrites ; 
English workmeu are lodged in good j and besides the 2, 000 mines, there are 
houses, and make from £12 to £30 j 1,300 places where the gold cropped 



per month, according to their skill, 
and are supplied with coal, water, 
medicines, and medical attendance 
gratis. 

Liquid Sulphur.— Not far from 
San Martino, near Palermo, says 
Les MomleSy sulphur has been ob- 
tained flowing from fissures in the 
rocks at the rate of 400 or 500 cwts. 
per day. This sulphur comes from 
a burning mine inside the mountain. 
It is often necessary to close the fis- 
sures from which the sulphur flows, 
in order to give it time to rise up and 
grow cool ; then fissures which have 
Been a short time closed iip are 
reopened. At the end of July, 1874, 



out. Its gold mmes are now no 
longer worked. The mineral liills 
of Santa Kosa, Lauricocha, and 
Yauacaucha, with the forty little 
hills which surround them, all having 
the same geological formation, and 
united by the local railway, have 
290 mines in working, and are greatly 
intersected with iron pyrites and 
other minerals, which, when smelted, 
produce valuable metals, [from bright, 
shining silver to sulphides of copper. 
The gold ores found in the hills 
of Huaipacha,Chuquitambo, Quinua, 
Chiquizia, and Huamanvanea have 
always produced from 2 to 4 lbs. of 
gold in a. block of 5,000 lbs. These 



on opening one of these fissures no \ mmerala «tft «^ ioxxsA ^xxTt^wsidsd 
aulpbur was found ; the idea struck \ by coa.\. T\ieia&\»^&«xJa^WLVK«a. 
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the mines of Pasco during the last The Port Salavery railway leads to 
200 years amount to between one someveryrich mineral hills (**Salpo,'' 



and two million of tons. From 
Europe to Oroya, and from Oroya 
here, the Kepublic grants a free pas- 
sage to men of science and industry. 
Recuay, about three days' journey 
by road from Lima, is intersected in 
au directions with veins of silver, 
which have produced, in England, 
from 10 lbs. to 15 lbs. of silver in 
every 5,000. The mines in these 
spots are not sufficiently worked ; 
the laboiir expended on them has 
been entirely superficial. Coal mines 
are also numerous. A railroad runs 
from this neighbourhood, and leads 
to mineral hills, abounding in sul- 
phur pyrites, the chief of which are 
"Chanca," " Vinchos,"and ** Oyon." 
From Vinchos is obtained, upon the 
average, 75 lbs. of silver in every 5,000 
lbs. of ore, which consists chiefly 
of silver, and sulphides of silver, in 
chalk. The mine was discovered in 
1871, by the Rev. Father Ornelli, 
chemist and naturalist, of the Domi- 
nican Order. The mines of Oyon 
are stUl richer, consisting chiefly of 
double sulphides of silver incrusted 
in bicarbonate of lime and magnesia. 
Four mining districts in the province 
of Aucachs have several mines in 
working, but the greater number are 
unnoticed and neglected, ready to be 
given by Government to strangers 
or natives with capital. 

Xot far from here is the Milk 
river, from which gold is obtained by 
washing the sands on both banks ; 
from 500 to 1,000 operatives from 
the neighbouring towns of Parevy 
and Soledad are thus employed ; this 



"Salpito," ** Cerabamba," &c.) con- 
taining sulphides of silver and native 
silver, whose general standard is 10 
per cent. The minerals at Salpo 
and Salpito were discovered in 1831 
by Don Jos6 Perez, who in a few 
years acquired great riches. There 
are here inconceivable quantities of 
silver. These mines have not been 
much worked, as they have been 
believed to be of little value ; they 
are 311 in number, but only thirty- 
nine are in working order. There 
is about the same projwrtion worked 
of the other mineral hills, notwith- 
standing that the silver they produce 
is of a high standard. 

The department of Caj^marca is as 
rich in minerals as Pasco, there being 
considerable deposits of gold, silver, 
copper, lead, iron, and sulphur, at 
three places — Santa Cruz, Bamba- 
marca, and Hualgayoc In the two 
first gold and silver are abundant, 
but in Hualgayoc is the most silver, 
which is found intersecting the 
granite that forms the twenty-two 
mineral hills surrounding it, whose 
calcination produces pyrites of silver. 
Since the year 1706, when these hills 
were really explored, there have been 
from 1,200 to 1,400 mines worked, 
which bring great profits. The 
common silver ore of Hualgayoc 
exists in immense quantities. 

A country that contains such rich 
minerals, railways from each mine to 
places of embarkation, with gooil 
ports and harbours, is worthy to be 
reckoned one of the first countries of 



South America, and no other is so 
gold- washing has for two centuries ' suitable to the European in respect 
continuously supported the indus- of climate. All the mining districts 
try and gold-trade of the province, are near some city ; the hi'll of Pasco 
From Huaraz to Pataz, the two , has the city of Pasco ; Hualgayoc 
principal markets for these metals, i has Caj^marca, &c. ; and all will 
it is tnree days' journeys along the have communication by rail and 
Amazon river. The Government of telegraph with Lima, the capital, 
Peru offers these minerals also, and and Evvco^ ^<&q^ ^^^^a:c^ ^ ^^»x.. 
a gratuitous passage to them, to men T\ve8e"PeT\VN\2AVTca\l<e»^^a^l^^^^ 
of science, and practical miners. \ dvmng fte^^ut-^ -'ivx. ^'^'c^'» ^^^^f^^^f^*:^ 
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kilogs. of silver, which represent 
seventy-two million pounds sterling 
The (fOverumeDt oi Peru offers a 
free passage from Euroi)e, and also 
the cost of the return journey, to 
scientitic meu or engineers who may 
wish to go cither to study these rich 
minerals or to establish themselves 
in the mining district. —/row. 

Mines of Nova Scotia. — 
Twenty -eight coal-mines are in work- 
ing operation, producing 1,051 467 
tons, of the v^ue of 2,Gl)9,347,dols. 
The chief consumption was in the 
home market, but 264,7(50 tons were 
exported to the United States. The 
gold mining for the year presents no 
noticeable feature. The yield has 
1>een smaller, and the modes of work- 
ing the mines are still so primitive 
as to cause no surprise at the com- 
l>aratively unsatisfactory results. 
The yield was 11,852 ozs., valued at 
219,270 dols., from 17,708 tons of 
quartz. Iron was produced in small 
quantities. The two iron works of 
Acadia and Anuapolis were not 
worked continuously, and between 
them produced ouly 1,226 tons of 
pig metal. The total iron produce 
of the mines of Nova Scotia in the 
year was 3,485 tons, of the value of 
10,455 dols, 

Chinese Coal. —The British 
Acting Consul at Newchwang states 
in his report that the native coal 
was repeatedly tried in 1873 by 
foreign trading steamers and by 
meu-of war, and that tlie result was 
extremely satisfactory. Mr. Pringle, 
of H.M.S. Thistle, reports it supe- 
rior to any Chinese or Japanese coal 
he hatl seen tried. It ignited ra- 
pidly, kept steam very well, left 
very little deposit in the tubes, and 
no clinker on the furnace l>ars. It 
burnt away (xuickly, but this would 
be prevented by mixing it witli a 
more bituminous coal, such as our 
north-country coal. Mr. M*Leod, 
chief engineer of the British steamer 
/^aZ-u, made two trials of this coal, 
40 toua each time. He reports it as 



' looking very much like Wdsh coal, ' 
I and beinc principally an anthracite 
coal, with very few traces of the 
bituminous kind visible in it. He 
found it ignite slowly, and in order 
to have steam ready at the time 
ordered he had to mix some Kelune 
(Formosa) coal with it. It required 
a strong draught. He says, "I 
have no doubt at all that, in the 
district where this coal came from, 
there is steam fuel to be procured 
superior to any I have seen in either 
India, China, or Japan." Several 
other steamers tried it, and the 
engineers speak well of it as a really 
superior coal, but it is stated that it 
often ignites with difficulty from 
being mixed with incombustible 
matter. The Consul observes that 
the Chinese do not get further than 
the outcrops, and these may be unfit 
for steaming puri)oses, while the 
middle of the seam is good steaming 
coaL 

Indian Coal Mines. — At the 
Institute of Mining Engineers at 
Dutlley, a letter was recently read 
from Walter Ness, a Government 
colliery engineer in India. 

Mr. Ness said the measures pre- 
sented very little variety. All over 
the surface there was a depth of 
from 6 to 10 feet of ** black cotton 
soil," which opens in dry weather 
into great fissures. To erect a pit 
hovel the whole of the soil has to oe 
removed. The soil, too, eave 
trouble by the facility with which 
it absorbed water. Under -the 
black cotton was a yellowish clay, 
mixed with concretionary nodules, 
called Hunkur, throughout India. 
All the lime for buildmg purposes 
was made from this. Underneath 
this was 150 feet of sandstone, so 
soft that it could be sliced with a 
spade. That did not lie in layers, 
but' in a homogeneous mass, as 
though some denuding agency bad 
brought down vast amounts of 
8ed\men\>. MXat ^(^ck& «axi^s^^<& came 
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coal, which had no stratified mea- 
sures as in England. >The three 
seams form 29 &et throughout the 
1000 acres proved. In {uaces the 
coal was 50 feet in thickness, with 
only a foot of carbonised clay 
between. There was an abundance 
of water in the coal — from 500 to 
600 gallons per minute, and that at 
only 200 feet deep. There was no 
fire-damp. Underneath the coal 
there was white sandstone, several 
hundred feet in thickness, with very 
few organic remains ; in fact, all the 
measures were deficient in fossils, 
leading to the belief that the coal 
did not grow where it lay, but had 
been drifted to its position. Pieces 
of trap rock, rounded oflf, were met 
with, and these showed hard tra- 
velling. Other observations showed 
t)iat tne coal was deposited in small 
'* lagoons" or basius. These gave 
one the idea of the numerous lakes 
shown on a map of North America. 
The one he was in then would yield 
20,000,000 tons of coal, and so serve 
two generations to come. An 
analysis of the coal fresh from the 
pit showed volatile combustible 
matter, 33*75; fixed carbon, 43*70; 
ash, 13*00 ; moisture, 9*55. Ooe 
cubic foot weighed 81*25 lb., and 
27*5 cubic feet 1 ton. This showed 
ash and water in excess of Great 
Britain, but fixed carbon was in 
excess, and that was a redeeming 
quality. Considering the enormous 
expense to get coal to India from 
England, it might safely be said 
that the Indian coal was pro raid 
better. 

The Diamond-Fields of 
South Africa.— The Hon. Theo- 
philuB Shepstone, the Secretary for 
Tfative Anairs in NataL at the 
Society of Arts, described the con- 
ditions under which the diamond is 
found on the Vaal River. He 
pointed out that Africa south of the 
equator conBists of a ^preat central, 
irregularly-shaped basin, the enter 



from 4000 to 10,000 feet above the 
level of the sea, and that through 
this river the Orange River to the 
south-west, and the Limpopo River 
to the north-east, cut their way. 
It is near the exit of the former 
from the enormous basin, that the 
diamond-fields lie, while gold in 
large quantities is being obtained 
from tne north-eastern district : he 
conjectures that this basin is the 
dry bed of an enormous inland sea, 
and that the diamonds which are 
found in it were formed by carbonic 
acid gas, ejected by the action of 
subterranean heat through fissures 
in the earth's surface, into the bed 
of the dried-up sea, the water of 
which was sufficiently deep to im- 
prison and liquify the gas after its 
evolution. Tne discovery of the 
process by which this liquid gas 
became crystallised, whether oy 
electric or magnetic current, or by 
the potent infiuence of iron in some 
of its numerous forms, must be left 
to future scientific investigation. 

A second paper, by Dr. Robert 
Mann, late Superintendent of Edu- 
cation in the colony of Natal, dealt 
with the commercial aspects and 
influences of the South African dia- 
mond and gold-fields. Since the 
first serious working of the diamond 
fields in 1871 large numbers of dia- 
monds had been obtained, and it 
was estimated that in 1872 there 
were no less than 20,000 miners en- 
gaged in searching for them. So 
large has been the yield, that a very 
material diminution has been brought 
about in the value of the larger gems 
in the home market, and the diggers 
are now leaving the diamond-fields 
for the more profitable north-eastern 
gold-fields. The resiUt of the dis- 
covery of these fields has been to 
develop South African commercial 
enterprise, and to civilise the wild 
tribes in that part of the continent. 

Geological History of Oall- 
fomia.— T>t. ^. ^. Q««5j«t>^ ^ 
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of Sciences, said that during the 
epoch just preceding the age of | 
man, probably much of the coast , 
ranffe was unaer water, of which no i 
evidence from fossil remains is left, 
the strata, if any were deposited, 
having been washed away. Nume- 
rous small freshwater lakes also 
existed, which have left dei)osits, 
especially on the slope of the Sierra 
Nevada, but not yet siurveyed enough 
to define their limits. The Sierra 
must then have been much lower to 
allow these lakes to stand where they 
would now drain out completely. 
Most of the States of Nevada and 
Utah were covered by large fresh- 
water lakes, filling what is now 
called the " Great Basin," and 
which have since evaporated so as 
to form the salt lakes now existing, 
by condensation of the salts always 
contained in lakes and rivers. This 
is shown by the deposits of fresh- 
water shells at high levels above the 
present salt lakes, and the absence 
of salt-water fossils later than the 
cretaceous in the Great Basin. 

In California, the whole great in- 
terior basin of tlic Sacramento and 
San Joaquin valleys was occupied 
by brackish water, as proved by the 
remains of sharks and porpoises 
found near Kern river. All the 
principal level valleys now forming 
the best agricultural lands were also 
occupied by arms of this inland sea 
or of the ocean. The gulf of Cali- 
fornia extended over the desert a 
hundred miles or more north of its 
present limits. 

The Sacramento basin had other 
outlets besides the Golden Gate (if 
that existed at all) through an inlet 
opening at Russian river, and 
another through Santa Clara valley 
into Monterey bay. The evidence 
of all these changes is in the remains 
of marine, 'land, and freshwater 
animals now found in the vaUeys 
mentioned. The following are the 
moet gtnkine forma :— A tiger aa 
Jorge a» the iengsl tiger, found in 



or near livermore vaUey. Wolf, 
larger than the existing kinds, from 
same deposit ; also found in the ter- 
tiary of Indiana, &c. Llama, from 
Merced, larger than the existing 
camel; alsoremains of another species 
from Alameda. Buffalo, found in 
several States, differing much from the 
living form. Horse, of which remains 
are conmion in most of the States, 
though no horses existed on this 
continent when it was discovered bv 
Europeans. Rhinoceros, of whicn 
teeth were found in Sierra Nevada. 
Elephant. Mastedon, more rare. 
A great tortoise, and remains of 
palms and other tropical trees, 
chiefly from the lake basins of the 
Sierra. 

From these evidences we perceive 
that the climate of that oay was 
tropicsd. The country consisted of 
peninsulas and islands like those of 
the present East Indies, resembling 
them also in climate and produc- 
tions. From the extent of water 
surrounding them, there was abun- 
dant rainf^l and luxuriant vegeta- 
tion, suitable for the animals men- 
tioned. It is not unlikely that 
some of these animals may have 
existed before the pliocene epoch as 
well as in it, but the explanations 
are still insufficient to decide this. 

The termination of this tropical 
epoch in California was markecl bv 
enormous volcanic outbursts, which 
poured out great streams of lava on 
the slope of the Sierra Nevada co- 
vering entirelv large tracts towards 
the north. At the same time the 
whole country was apparently raised 
by the elevation of new mountain 
ranges, and increase of old ones, 
causing the lakes to be drained, and 
th^ beds filled by washings from 
the hills, mixed with volcanic mate- 
rials. This great convulsion no 
doubt extermmated most of the 
tropical flora and f aima of California. 

The immense period of time that 
. liiSA ^^gaed ainoe the pliocene epoch 
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of Yolcanic materials poured out by 
Mount Vesuvius on the top of 
marinei strata of shells, every one of 
the species still living in the Medi- 
terranean, and therefore of late 
post-pliocene date. Yet history 
and the evidence of human remains 
go back through only a thin portion 
of these volcanic strata ! Oalifomia, 
before the end of the pliocene, was 
certainly badly suited for the ex- 
istence of man. The deposits found 
during the convulsive age, to the 
thickness of hundreds of feet, are 
themselves almost destitute of all 
fossils, although burying such a rich 
collection. 

While this was going on in Cali- 
fornia, there was probably a great 
geological change taking place in 
other parts of the world, followed 
by the glacial age. In this the 
northern hemisphere down to about 
lat. 88 deg. , was mostly covered by 
ice, and the great deposit called the 
"Drift," found in Europe and the 
Eastern States. 



and after this period, living, like the 
present Esquimaux, on the edge of 
the perpetual snow, and advancing 
north as it receded. 

The end of the reign of ice brings 
us to the present epoch, in which 
there has been very little change in 
the outlines of the land in CaHfor- 
nia, although some changes in the 
fauna and flora, as well as climate, 
which are yet undetermined. 

On the Physical History of 
the Rhine. — Professor A. C. Kam- 
say, at the Royal Institution, on 
March 27, 1874, said .-—The attempt 
to unravel geological history, as far 
as the stratified rocks are concerned, 
and all the igneous rocks connected 
with them, simply resolves itself 
into an effort to realize the physical 
geography of different geological 
epochs, to make out the relations of 
the sea and of the land, with all its 
plains and mountains during these 
periods, the history of the rivers and 
lakes of the time, and to know as 
much as may be known of all the 



conclusively that this deposit of 
erratic boulders did not reach over 
California, and it is doubtful if even 
as far as Vancouver's Island. Still 
the influence of the frozen period 
was no doubt exerted here m the 
form of extensive glaciers covering 
the Sierra, at least half way down 
their western slope, and probably 
the highest parts of the coast range. 
Now we have in summer a mere 
remnant of that great ice-field, 
which DO doubt did a great part in 
the excavation of the tremendous 
canons now cut deep below the pre- 
vious volcanic deposits of the Sierra. 
The^ is evidence also in the present 
existence of far northern land-shells 
along the whole length of the 
Sierra Nevada, that the glacial 
period progressed slowly, allowing 
them to spread southward before 
its advance, without being extermi 



The U.S. Geological Survey proved 4) creatures and of all the vegetation 

which inhabited the water and the 
land. 

I am now going to attempt to ex- 
plain a special history, that of the 
khine. Every river has a definite 
history, if we could clearly make it 
out. Every river has had a beginning, 
and it is quite possible— if we have 
the skill — to find out when, by 
special changes in physical geogra- 
phy, such and such a river began to 
flow, and why it flows in such and 
such a direction. 

First, with regard to the great 
main features of the Khine vuley ; 
it has its sources, as everyone knows, 
in the mountain regions of Switzer- 
land, one of which is in the valley of 
the Vorder Rhine, and the other in 
that of the Hinter Rhine, both 
glacier regions. The ground where 
It rises is from 7000 to 8000 tee.^ 
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bavond, in a weiterlv direction, by 
Scoaffhaasen to Basel, where, at the 
bridge, the level of the water has an 
average height of about 803 feet 
above the sea. Thence it flows 
down the great upper plain of 
the Rhine northerly between the 
Sohwartzwald aod the Vosges to 
Mainz, where the heieht of the river 
is 531 feet above the level of the sea, 
thus showinff a fall between Basel 
and Mainz of 272 feet, which gives 
an average slope for the fall of the 
river of about 3 feet 1^ inch per mile. 
Beyond that, proceeding to the 
north, we come to the deep gorse of 
the Rhine, passing between high 
cliffy banks, which oegin at Bingen 
and continue down to Rheineck in 
the neighbourhood of the Siebenge- 
bilge, WT a distance of from sixty to 
seventy miles, according as you take 
into account all the windings, or 
omit them. Beyond tlie Siebenge- 
bierge there is a plain, partly formed 
of the delta of the river, which 
gradually mercies into the great flats 
that extend aU the way from Calais, 
to the Elbe. 

Now the main question I have to 
bring before you is, tirst, what is 
the origin of the great upper plain 
that lies between Basel and Mainz ? 
and, secondly, what is the origin 
of the gorge between Mainz and 
Rheineck? Why are they there, 
and by what means have this plain 
and this gorge assumed their present 
forms? 

When you stand above Bingen, 
or, better still, if you ascend the 
Taunus and look southerly, and con- 
sider the narrowness of the gorge 
and the hilly barrier of rock that 
must once have continuously ex- 
tended at Bingen across the lower 
end of the plain, the impression is 
irresistibly conveyed to the mind 
that before that gorge was opened 
» vast lake must have reached all 
the way from that barrier to where 
Buael DOW atandSf covering tbe great 
plain that Ilea between the moun- 



tains of the Vosges and those of the 
Sohwartzwald. And so thoroughly 
has this idea taken possession of the 
popular mind, at least of those who 
nave at all considered the subject, 
that we And this statement made in 
some of the (luide Books of the time, 
and notebly by Baedeker, wliere it is 
stated that a lake must have covered 
the whole of that vast plain, 170 
miles in length, at a comparatively 
recent period. It is a very obvious 
theory, and at first sight has much 
te recommend it ; for it seems so 
clear that, before the gorge was 
opened, all that plain must have 
been covered with a sheet of water, 
and it is hard to realize that such 
has not been the fact. 

To make the subject clear, I must 
say a few words about the origin of 
mountain chains. Most people are 
familiar with the outlines of the 
nebular hypothesis. The whole solar 
system was once in a nebulous state, 
and this nebulous mass revolved in 
space, portions of it were thrown off", 
and one of these consisted of the 
matter which, by and by, resolved 
itself into the present earth. This 
nebulous fluid, m virtue of gravity, 
by degrees condensed more and more, 
and, passing through what we may 
call thei molten state, in the course 
of time began to assume a solid 
form, and a hard outer crust was at 
length produced, which enclosed a 
highly-heated fluid mass within. 
This crust, which continued to 
thicken in consequence of radiation 
of heat, because of the law of gravi- 
tation was ever drawn towards the 
centre of the earth. By this process 
the circumference of the earth neces- 
sarily became less, and that consoli- 
dated rocky sphere which formed 
the outer shell of the earth was 
forced to re-adjust itself so as to 
occupy a diminishing area. Thus it 
happened that wmle some parts 
sank, other parts of the crust were 
CT\xni'^\&dL, «.tA -c^aNk^^ Tsiaed 
hi^et t\iab\i Ck>iXi<&T ^t^kQ'QSk ^ '>^b!^ 
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crust that still retained their origi- 
nal curves as part of a sphere. 

What began in the earlier times 
of geolo^csd history, seems to have 
been going on steadily down to the 
present day. 

In this way it happened that at a 
certain period of geological history 
which preceded the formation of the 
Miocene rocks north and south of 
the Alps, a disturbance of the earth's 
crust took place, due to shrinkage of 
the general mass, the Alpine strata 
were thrown into highly-contorted 
forms, and a great mountain range 
of pre-Miocene age was the result. 
On the north of these mountains the 
Miocene strata began to accumulate 
in great lakes. But these lakes lay 
so near the level of the sea, that 
every now and then, -by depression 
of the land, they sometimes sank a 
little, and the sea invaded the area 
formerly occupied by fresh water. 
The result was that in Switzerland, 
between the Oberland and the Jura, 
and much farther north, the Miocene 
strata, which are hundreds and 
sometimes thousands of feet thick, 
are now found to consist of interstra- 
titications of marine, brackish, and 
fresh-water beds. At* that time the 
Jura had no existence. It is the 
result of a later disturbance of the 
crust of the earth ; and thus it 
happened that the Miocene waters 
in which were deposited the strata 
that now lie between the Oberland 
and the Jura originally spread 
northwards far across the area 
now occupied by that range, and 
into the district of the present 
plain of the Khine between Basel 
and Bingen. 

It is hard to realize the sceuery of 
that time ; but partly by an effort of 
imagination, and partly by special 
knowledge of the fossils contained in 
the rociLs, it is possible to form some 
conception of the appearance of the 
country. 

On &e east and west of the great 
vyilejr were mountainous ranges 



! now called the Schwartzwald and 
the Voeces, while far to the sonth 
rose the ni^h mountains of the pre- 
Miocene jOps, more or less covered 
with a forest vegetation. On the 
banks of the lakes there grew in an 
early stage of the Miocene epoch vast 
numbers of forest-trees and ever- 
green shrubs, of genera such as are 
I now partly characteristic of tropical 
I and sub-tropical countries ; figs and 
vines, many species of Protoaoe» 
analogous to those that still grow in 
the Australian continent, together 
with cypress, sequoia, cinnamon, 
fan palms, and palmettos, ferns, 
horn- beams, and buckthorns, all of 
genera still familiar, but mostly if 
j not altogether of extinct species. 
I At a later date this vegetation partly 
I died out, and was replaced by 
> plane-trees, poplars, elms, willows, 
, and maples ; while cinnamons, figs, 
vines, laurels, and Protoacese still 
continued to flourish. In the 
woods, on the meadows, and in the 
waters respectively, the Mastodon 
angwftidens, Khinoceros, Cbseropo- 
tamus, Bichobune, deer, Binotne- 
rium. Hippopotamus, crocodiles, 
salamanders, fish, and numerous 
other creatures roamed at pleasure, 
while the air and the hmd were 
tenanted by dragon- flies, ants, 
beetles, and other insects, of which 
more than 800 species have been 
distinguished 

Not only had the Rhine no exist- 
ence then, but the romantic gorge 
of the river, with which so many 
are familiar, had no existence either. 
It has been customary sometimes to 
attribute the formation of that gorge 
to violent disturbance and fracture 
of the strata, by which the waters 
were allowed to escape from south 
to north. I have no belief in such 
violent disturbances having any 
place in the modern economy of 
the world, nor yet in such cata- 
clysmaV «yc;\»\ow. V'Ks^si.^ «^^x ^SS&i^:^^^^ 
ithe wic\cvi\i ^otV<^^ ^» ^»^ ^s^ '-^ 
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trace back events from the present 
day to the oldest known geological 
periods. 

After the Miocene epoch had 
lasted for a Ions time, the lakes that 
occupied the old lowlands of Swit- 
serlaud, and extended far east into 
what are now the Austrian domi- 
nions, — all that area, as far as the 
Alps are concerned, was gradually 
heaved high al>ove the level of the 
sea, and those l>eds of conglomerates, 
sandstones, and marls that form the 
lowlands of Switzerland, and all 
across what is now the Jura were 
disturbed to such an extent that 
the strata now forming the Bighi 
and Kosberg and other sub- Alpine 
hills were partly raised to a height 
of at least 5800 feet above the level 
of the sea, and probably much more. 
The lower parts of Central Switzer- 
land, about the Lake of Geneva, the 
Lake of Constance, and Neufchatei, 
still stand at heights of from 1200 
to 1301 feet above that level. Then 
the range of the Jura first rose up 
to form a mountain-chain, and this 
is the proof of these disturbances. 
First we know that the Miocene 
rocks originally lay all the way from 
the Alps to the Tauuus in flat-lying 
strata. During that period a vast 
quantity of Miocene pebbles were 
carried into the lakes, which were 
by and by consolidated into an ex- 
ceedingly coarse conglomerate. Any- 
one who has ascended the Bighi will 



amount of 'material from the pre- 
Miocene Alps. 

After the disturbance which raised 
the Jura and the Miocene strata of 
the lowlands of Switzerland, the 
Miocene beds that previously covered 
them were thrown into a number of 
anticlinal and synclinal curves, and 
the greater part of the material over 
that area having since been removed 
by denudation, only a few outlying 
fragments of these strata remain left 
in those wonderful upland basin- 
shaped hollows of the Jura, which 
still attest the original continuity of 
the Middle Tertiary deposits all the 
way from the base of the pre-Miocene 
Alps to the southern base of the 
Taunus. 

When the post-Miocene disturb- 
ance of the wnole of this area took 
place the general effect was, that 
while much of the Swiss Miocene 
area was contorted and raised high 
into the air, between the Jura and 
the Taunus the equivalent strata 
were simply heaved up and tilted, 
so as to form a long inclined plane 
sloping northerly between the Vosges 
and the Schwartzwald, and the sur- 
face of which may have been about 
1200 or 1300 feet above the present 
level of the sea where Basel now 
stands, and about 1000 to 1100 feet 
high where the opening of the gorge 
now begins at Bingen. 

Before this wide-spreading dis- 
turbance the Bhine had no existence. 



remember that nearly the whole of ! for up to that time such small rivers 
it is formed of this coarse conglome- , as occasionally ran in the more ancient 
rate, proving the prodigious amount : Miocene valley flowed partly south, 
of waste that the Alps underwent But when the inclined plain was 
during the Miocene period. When fairly completed, the result in the 
we consider the amount of this long run was that for the first time 
waste, even though the waters of the ' the great general drainage of the 
Miocene period lay but 'little above ' area began to run from south to 
the level of the sea, still in my i north, and the Bhine was established, 
opinion it is probable that the Alps , flowing at a height which we may 
thems elves were then quite as high, roughly speak of as having been 50O 
if not higher, than they are now. | feet higher than now, because at 
jFbr the amount of degradation , t\ia\i tima «ll the ^eat vaUey be- 
proved by the conglomerate, indl- it-ween "BaaeX wdl^ ttav^%».^^ ^iXsal 
GBtea the removal ot an enormous \tot\\a\.V«i\it!nX.V»je!Q.^^\w»i»^^jc^^ 
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Now when the Rhine first becan 
to flow, the river passed through a 
high upland valley with gently 
sloping sides, and which in no man- 
ner resembled the precipitous cliffs 
that now bound the Rhine in the 
gorge below Bingen. The bottom of 
part of this old upland valley still 
lorms a narrow terraced plain, im- 
mediately above and beyond the 
edge of the cliffy gorge of the 
Rhine. It is not always continuous 
on both sides of the gorge, but 
enough of it remains to attest its 
original continuity at heights of 
from 400 to 500 feet above the pre- 
sent level of the . river. Now what 
I wish to persuade you of is this, 
that the Rhine flowing in this valley 
by degrees began to cut out its own 
gorge, and that it was not produced 
by fracture. Every runnmg river 
is busy eroding its channel, espe- 
cially where the ground is at all 
steep. That is one of the main func- 
tions of running waters. They are 
constantly deepening their channels, 
and carrying the sediments so formed 
from higher to lower levels, till in 
the course of time they find their 
way into lakes or the sea. 

When we first enter the gorge of 
the Rhine, goins southward, one 
featui*e that strikes the geological 
observer is the constant recurrence 
of this old terrace backed by the 
hilly country beyond. On the left 
bank, overlooking Bingen, the flat- 
topped spur of the Kochus-berg, 
about the same height as the tops of 
the neighbouring Miocene tabular 
hills, first strikes the eye. When 
fairly within the gorge below Nie- 
derheimbach, beyond its upper ed^e 
the old river-plain is seen gently 
sloping to the north, while the sides 
of the gorge itself are seamed by 
numerous gullies worn by occasional 
torrents since the ereat ravine— a 
kind of caflon — has been cut down 
to its present level. 

At Welmicb, below Niderheim- 
bacb, looking down the river, tke 



edge of the terraced plain is seen 
receding northward in long perspec- 
tive, and at Salzig, still further 
down, the features so well shown 
near Niederheimbach are again re- 
produced. The same outline occurs 
again and again all down the river 
between Bingen and Coblenz, and 
equally below Aldemach, as for in- 
stance at Rheineck. Finally, above 
the Siebeneebirge, just about the 
mouth of the gorge, looking up the 
river, the long eastern hills sloping 
to the river end in a terrace corre- 
sponding in general height and out- 
line to those already mentioned. 
The general conclusion to be drawn 
from these observations is that at 
heights of from 450 to 500 feet above 
the present river this ancient river 
terrace has a persistent gentle slo}>e 
from south to north, which approxi- 
mately corresponds to that of the 
existing river. 

The inference is plain : that for- 
merly throughout the length of what 
is now the gorge the river flowed 
over that high -terraced level, at a 
time when the plain above the gorge 
was so deeply filled with Miocene 
strata that the level of the river, 
where Mainz and Bingen now stand, 
was as high as the upland terrace 
that crowns the gorge between Bin- 
gen and Rolan(&eck. By degrees 
the river began to excavate the gorge, 
slowly cutting deeper and deeper, 
and at the same time winding and 
ever changing its channel through 
the great plain between the Jura and 
the Taunus, by slow gradation it 
wasted away the surface of that 
plain more and more, and the matter 
won from that surface was carried 
down through the gorge to be added 
to the old delta of the river. At 
last the major part of the Miocene 
rocks that partly occupied the plain 
were worn away, and the plain has 
been thus reduced to its present 
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gracUition that the area has under- 
gone. 

So much for the scooping out of 
the valley. But there is another 
point which I would like to impress 
upon you. On each side of the 
Ilhine there are important tributary 
rivers. Thus, for exami)le, above 
the gorge we have the Maine, the 
Neckar, the Kiuzig, the Elz, and 
other streams, flowing through deep 
steep-sided valleys ; and these rivers 
have from a very early period been 
tributaries of the Rhine. It follows, 
then, that when the level of the 
Rhine was 400 or 500 feet higher 
than at present, the levels of the 
bottoms of these rivers must also 
have been 400 or 500 feet higher 
than at present ; and therefore, just 
in proportion as the great valley of 
the plain of the Rhine was being cut 
down and lowered, so in proportion 
must the valleys in which these 
rivers run have gradually been deep- 
ened. 

One other point remains to be 
stated with regard to the physical 
history of the Rhine. 

During the long continental epoch 
there wore, over and over again, 
several changes in physical geography 
far greater than that petty change 
which I have been endeavouring to 
sketch out to-night. The floras and 
faunas of the world in that old time 
changed, not in the minor degree I 
have been speaking of to-night, but 
were more completely remodelled 
again and again in great part, even 
generically. Mountain ranges rose, 
glacial periods intervened and passed 
away. Great lakes, sometimes fresh, 
sometimes salt, appeared and were 
obliterated by successive terrestrial 
changes. At one time vast lakes, 
like those of the heart of Africa and 
North America, covered prodigious 
areas of land ; at another, equal or 
larger areas were covered by salt 
lakes aa large as the Caspian and the 
Sea of Aral. And when you think 
of the continental episode in the 



modem geolc^cal history of Europe 
to which I have drawn attention, 
you will see how small it really is, 
though it may look large to our 
, minds, compared to the old conti- 
nental epoch of which I spoke last 
year. This you may depend upon, 
that though to the superficial eye it 
may seem as if the world had always 
been going on just as it is doing now, 
and that through all time to come it 
will go on just the same, with its 
mountains, valleys, rivers, lakes, 
and seas, yet it is none the less cer- 
tain that changes, such as I have 
described to-night, are but the fore- 
runners of other mutations as great, 
ay, and far greater, that will take 
place in the future. Just as there is 
as yet no certainly measured limit to 
the geological time of the past, so 
also we know of no measurable limit 
to geological time to cojue. But why 
should I keep you with words such 
as these, when I may convey a whole 
chapter in physical geology, con- 
densed into eight lines, by the great* 
est of our living poets : — 

There rolls the deep where grew the tree ; 

O Eai-th, what changes hast thou seen ! 

There, where the long street roars, hath 
been 
The stillness of the central sea. 

The hills are shadows, and they flow 
From form to form, and nothing stands : 
They melt like mist, the solid lands. 

Like clouds they shape themselves and go. 

The Emerald Mines of Muzo. 
— Within four days' journey from 
Bogata, a French company has been 
enjoying a monopoly for the Ifist 
ten years of all the emeralds found 
in the neighbouring mines, and in« 
deed of all the emeralds found in 
Columbia. The lease expires shortly, 
and the Government think they can 
get better terms in the open market 
for a fresh contract, than oy granting 
a renewal to the present leaseholders. 
TYie onuwaX. "^^^TaBOit now is 14^700 
do\a. \,£aOWiV ^^^ ^VvSa.VJoA^^'^^riv- 
inen\> bo\vni \JttfeTQa^N«^ \ft '^'tfjis&ss&t» 
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the working of uny other mmes ez- 
isting in the territory of the Union. 

Litfcle, hitherto, has been known 
respecting these mines, although by 
far the greater qniintity, and cer- 
tainly the fiaest emeralds which are 
sold in Europe come from Muzo. 

The mines were known and worked 
lone before the discovery of America 
and the conquest of New Granada 
by the Spaniards. When an expe- 
dition arrived in that part of the 
country, about 1553, to reduce the 
tribe Los Muzos to the Spanish rule, 
these Indians were found to possess 
a large quantity of emeralds. It is, 
however, not easy to see how they 
worked the mines as they had no 
tools of iron. It is supposed that 
they had found the stones in the bed 
of the mountain torrents ; for it 
sometimes occurs that the winter 
rains produce great land slides which 
lay bare large veins of emeralds, the 
stones in which are washed out by 
the waters. But report speaks un- 
favourably of the quality of these 
gems ; they resemble those which are 
still found in the Indian burial- 
places, or in the lakes into which the 
Indians used to throw their relics 
during their struggle with the Span- 
iards. Let, however, this be as it 
may, the mines of Muzo were 
worked soon after the arrival of the 
Spaniards on a large scale, both in 
the open air, and by means of sub- 
terranean galleries ; but about the 
middle of the eighteenth century, 
the mines were abandoned, no one 
knows why. And it was not until 
the (war of independence and the 
expulsion of the Spaniards that 
working operations were again re- 
sumed. The mines were naturally 
taken possession of by the Ke- 
public, and let out to individuals 
and companies. 

In 18^ a Columbian named Paris 

carried a large quantity of emeralds 

to Europe and the United States, 

mmny of which he sold for consider- 

able piicea, la 1864, the French 



company already named obtained a 
grant of the mines for ten years. 

The company is now in possession 
of Muzo, where the works are di- 
rected by a French en^neer. In 
the opinion of this genueman, the 
mountains of Muzo are very rich in 
emeralds, the quantity hitherto ex- 
tracted bein^ almost inappreciable. 
The principal mine now in work is 
pierced in every direction by ^jgal- 
leries made by the Spaniards. Since 
1825 it has been worked in the open 
air. An immense number of gems 
have been found, many of them of 
great value. 

About two days' journey from 
Muzo there is another mine called 
Lasquez, which is evidently very 
rich. All this ground, including 
Lasquez, bears traces of the presence 
of the Spaniards, and as the geo- 
logical formation is the same in the 
whole neighbourhood, it is clear that 
the day is far distant before these 
mountains will be exhausted. 

The mountains of Muzo belong to 
the lower formation of chalk. The 
emeralds are found in two distinct 
layers ; the first or upper one com- 

Eosed of a calcareous bitumen, but 
ard and compact. These two 
layers are generally separated from 
each other by a distance of from 
seventeen to twenty-two yards. In 
the upper layer are found the veins 
which jrield the ** nests" of emeralds 
— that is to say, a number of these 
gems massed together. But after 
one of these nests the vein dis- 
appears, being crossed by others of a 
different kind, which run in a dif- 
ferent direction to those containing 
the emeralds. These latter veins are 
called **ceniceros," from their ashy 
colour ; they are generally horizontal, 
while the emerald veins are perpen- 
dicular. They all run from N.E. to 
S.W. The veins of the lower layer 
are more regular, and are followed 
tor ftl^Y \^ raXj^ '^^x^^^ ^sv^ ^s^^sbl 
I mote. *^'^e!&W* q\ ^\aRkX^^ "^^ 
\ seldom ioxxxAm \)afcm,\sss.\. '^iass^ '"^ 
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more easy of extractioiL When 
Teins of fluor spar, well crystallised, 
are met with, the emerald is not far 



already obtained ; but it was neces- 
sary, first, to give a sketch of the 
state of onr knowledge on the sub- 



off ; the presence of rock crystal is ject in 1872, in order to do justice to 
also a good sign, as likewise that of ; the GhaUenger^s work, without over- 
a pretty pyramidal-shaped stone of estimating its value. 



the colour of honey. 

The mine of Muzo is worked both 
l>y galleries and in the open air ; the 
latter method, although more ex- 
pensive, is more profitable, in con- 
sequence of the great irregularity of 
the veins, which are thus more easily 
got at. The emeralds now extracted 
are sent priucipally to Paris, where 
they are cut ; an operation wliich 
causes them to lose more or less of 



The first successful attempt to 
ascertain the nature of the bottom 
of the sea, and of the limit of life at 
depths greater than five or six hun- 
dred feet, was made by Sir John 
Ross in 1818, who, by the help of a 
very ingenious machine of his own 
contrivance, brought up several 
pounds of mud from 1050 fathoms, 
or 6,*i00 feet, or about a mile and a 
quarter, in Baffin^s Bay, 72** 30' N., 



their weight and size, according to ! 77** 15' W. No accurate determina 
the degree of crystallisation and ! tion of the nature of this mud was 
purity. It is impossible to deter- | made. Ebrenberg, in 1853, ex- 
mine the number of carats annually , amined the surface scum and the 
taken from the mines of Muzo. The ' mud obtained by Penny in 73^* and 



production is very variable, depend- 
ing upon the number of veins which 
may be found, and their richness. 
\yhole months may pass without a 
single emerald being found, while 
100,000 carats may be produced in a 
few days. It is also impossible to 
fix the mean value of a carat of 



74"* N., and' found it to consist of 
Diatoms (vegetable), which live at 
the surface ; Hadiolaria (animal), 
which live at the surface ; Sponge 
spicules (animal), which live at the 
bottom. 

In 1854, Bailly determined the 
nature of the mud procured by 



emerald, as when the stone is large Brooke in 900-2700 fathoms (5400- 
and of a very dark colour and per- 16,200 feet), in the Sea of Kam- 
fectly pure (which latter condition is '. schatka. There were absolulely no 
extremely rare) it may be worked up ; calcareous organisms in the mud ; it 
to £20 a carat, while stones of a ; was purely silieious. These and 
li^ht colour and full of flaws, and other observations in the north cir- 
divided into small fragments, are ! cumpolar area tend to establish the 
not worth 5«. a carat. These are ; existence of a circumpolar zone of 
there called "morallos," and have j silieious deposit in the Arctic re- 
scarcely any value. There are no ! gions, within the parallel of 55** N. 



means of ascertaining the mean an 
nual quantity of emeralds which has 
been previously or is now procured. 
That is the company's secret, which 
it takes care to preserve. — Iron. 

The * Challenger ' Expedi- 
tion, and its Bearing on Geo- 
logical Problems. — (A lecture by 
Prof. Huxley, at the Royal Insti- 
tion.) 
Prof. Huxley said, the Challenger's 



■a North Polar silicioxts cap. 
The observations of Sir James 
Ross and Br. Hooker, at two distant 
points of the Antarctic zone jhave 
also proved the existence of a South 
Polar silieious cap. 

The speaker then noticed the dis- 
covery of the nature of the sediment 
forming the bottom of the deep sea 
in the intennediate zone (about llO* 
\ oi AaUtude^, oi 9^lido^ca^careous de- 



work 18 more than half done, and , posit. li\\t«iOo^T\|, «i».\££a^^ ^flsl^ 
that important results had been \ aounaiine^ \>to\i^\. ^^^ \x«av 'KsRf^ 
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fathoms (12,000 feet), between New- 
foundland and the Azores. They 
consisted of silicious DiatomSf Radio- 
lariaj and Sponge ajncideSf as in the 
Arctic and Antarctic seas ; but the 
great mass of the deposit was formed 
of calcareous Forammifera. On 
these observations Ehreuberg based 
the conclusion then enunciated, that 
* * chalk is nothing but a heap of dead 
foraminiferal skeletons." 

The dredffings of the Challenger 
have recentiy shown that certain 
deep oceanic valleys contain thick 
deposits of finely-divided red clay, 
composed of silicate of alumina and 
peroxide of iron. Thus, between 
Teueriffe and S. Thomas a great 
valley was found at a depth of about 
18,000 feet, the bottom of which 
was covered with this red material. 
The origin of such deposits is sug- 
gested by the results of some experi- 
ments by Mr. Buchanan, the chemist 
to the Challenger, who, by treating 
the globigerina-marl with dilute 
acids, obtained about 1 or 2 per 
cent, of insoluble residuum, which 
strikingly resembled the clay in 
question. Hence the conclusion 
drawn by Prof. Wyville Thomson, 
that the great deep-seated deposits 
of red clay actually represent the re- 
mains of marine organisms, of which 
myriads must have suffered decom- 
position to furnish these vast accu- 
mulations of their debris. If this 
conclusion be correct, not only sili- 
cious and calcareous, but argillaceous 
deposits may be formed by the long- 
continued action oi organic agencies. 
And as by well-known processes of 
metamorphosis such sihcious, cal- 
careous, and argillaceous deposits 
may be converted into all the chief 
kinds of rock which constitute the 
earth's crust, it follows that rocks of 
almost any mineralogical composi- 
tion may be directly or indirectly 
generated by the action of natural 
causes, still in silent operation in the 
depths of the sea. 
The certaintiea are : — 



1. That beyond certain depths 
the calcareous organisms which must 
fall over the area covered by the • 
ocean disappear, and their place is 
taken by fine red clay. 

2. That when the ordinary Globi- 
gerina ooze has its calcareous matter 
removed, a residuum of fine red clay 
remains. 

But standing firmly on the basis 
of bare facts, as they are now ascer- 
tained, it is permissible to use these 
facts as a basis for deductions. Sup- 
pose the globe of the earth to be 
covered with water uniformly to 
a depth of two thousand fathoms 
(twelve thousand feet, or about two 
miles), the merely tidal and current 
movements which would then exist 
in the water would be insufficient to 
cause any important amount of de- 
gradation of the solid crust, and 
there would be no sedimentary de- 
posits worth speaking of. 

Now let the lowest forms of vege- 
table and animal life — Diatoms, Ha- 
diolaria, Forammifera, and Sponges 
— be introduced, and the result 
would be the formation of the sili- 
cious pole caps, and of the silicio- 
calcareous intermediate zone ; and 
these might accumulate until they 
formed beds of rottenstone and of 
chalk, of many thousand feet in 
thickness. 

By well-known metamorphic pro- 
cesses the rottenstone might be con- 
verted into a dense opaline rock, or 
perhaps into quartzite ; while the 
chalk might be converted into cry- 
stalline limestone ; and in each of 
these all trace of its origin might 
disappear. 

Next, let parts of the bottom in 
the silicio-calcareous area be raised 
to within 1000 feet, and others de- 
pressed to 18,000 feet. Judging by 
our present knowledge, the former 
might be replaced by green sand, and 
the latter by red clay. The green 
sand m\^\i Vi^ Tsv'^^asxsaT^^'esfta. Ss&s^ 

into NvYki^iV ^Cii'^a., \2LNxm\ass ^^^'^^ "^^^^ 
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potash enter in diren proportions ; 
the clay into shales, schists, slates, 
and even into gneiss and granite. 

And thus our imaginary world 
would be covered with more or less 
extensive patches of all the most im- 
portant rocks which enter into tho 
composition of the globe, every par- 
ticle of which should at one time 
have formed a part of a living or- 
ganism ; though in some, no trace of 
this primitive composition woidd 
remain, and though it is quite pos- 
sible that all trace of organic life 
might l>o obliterated in every one of 
them. 

Ax)plicatiou of these results go far 
to reconcile an apparent discrepancy 
between biological theory and geo- 
lo^cal fact. 

There is conclusive evidence that 
the present species of animals and 
plants have arisen by gradual modi- 
fication of pre-existing species. 

There is conclusive evidence that 
even geologically speaking the pro- 
cess has been very slow, and has 
continued over a much longer period 
than that which corresponds with 
the fossilifcrous rocks. 

Nevertheless, beneath the fossili- 
fcrous rocks lies a great thickness of 
unfossiliforousqucirtzites, sandstones, 
slates, gneiss, and granite, almost 
entirely azoic. 

Tliese researches consequently lend 
great support to the views of those 
geologists who find an explanation of 
the past history of the rocks in the 
present operations of nature — views 
which were clearly developed by the 
late Sir Charles Lyell, who so ably 
elaborated the doctrine of uniformi- 
tariauism originally enunciated by 
Hutton. Sir Charles, indeed, sur- 
vived the prejudices which at first 
opposed his views, and lived to see 
most of the reputed heresies of his 
youth become established as the 
creed of every philosophical geolo- 
giat 

The Precioua Metals.— Dr. 
^dnderman, of the United States 



Mint, estimates that the stock of 
gold and silver (in use in the world) 
IB from 10,000,000,000 to 12,000, 
000,000 dols., and the present rate 
of production about 1^ per cent, of 
the existing stock, and observes that 
supposing the population of the 
world to be about 1,300,000,000, 
there is about 8 dols. 46 c. to each 
man, woman, and child on the face 
of the globe ; or, deducting savages, 
who make almost no use of the pre- 
cious metals, it will be within 
bounds to say that there are at least 
ten dollars to each man, woman, and 
child in those portions of the globe 
where gold and silver are used to any 
considerable extent either as money 
or for ornament or in the useful arts. 
The United States, although con* 
taining little more than 3 per cent, 
of the population of the globe, and 
less than 4 per cent, of the inhabi- 
tants who may be supposed to use 
the precious metals, yet supply 40 
per cent, of the 180,000,000 dols., 
the estimated annual product of 
those metals. The amount of specie 
actually in the United States, esti- 
mated at 167,000,000, is only about 
4 dols. per head, or 40 per cent, of 
what it would be if there were an 
equal distribution of the world's total 
stock. 

The Microscopic Rock-struc- 
ture of Ancient and Modem 
Volcanic Rocks. — J. Clifton 
Ward, lately stated to the Geolo- 
gical Society that he had been en- 
deavouring to compare the micro- 
scopic rock-structure of several 
groups of volcanic rocks, to ^in 
light, if possible, upon the original 
structure of some of the oldest mem- 
bers of that series. 

He had investigated the nucro- 
scopic structure of some few modem 
lavas, such as the Solfatara Trachyte, 
the Vesuvian lava-flows of 1631 and 
1794, and a lava of the Alban Mount, 
near Rome. In the trachyte of the 
i^o\iataT9h) ;)yCA.c>\3!\»x ^-rj^XaSA ^ll^oSbi^ar 
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larger and first-formed crystals. In 
the Vesuyian and Albanian layas, 
lencite Sj^ms, in part at any rate, to 
take the place of the felspar of other 
lavas ; and the majority of the leu- 
dte crystals seem to be somewhat 
imperfectly formed, as is the case 
with the small felspar prisms of the 
Solfatara rock. The order of crys- 
tallization of the component minends 
was the following : — magnetite, fel- 
spar io hu*ge or small distinct crys- 
tals, augite, felspathio or leucitic 
solvent. Some of the first-formed 
crystals were broken and rendered 
imperfect before the viscid state of 
igneous fusion ceased. Even in such 
modem lava-flows as that of the Sol- 
fatara considerable changes had taken 
place by alteration and the replace- 
ment of one mineral by another, and 
is very generally in successive layers 
corresponding to the crystal out- 
lines. The frequent circular ar- 
ran^ment of the glass- and stone- 
cavities near the circumference of 
the minute leucite crystals in the 
lava of 1631 was thought to point to 
the fact that after the other minerals 
had separated from the leucitic 
solvent, the latter began to crystal- 
lize at numerous adjacent points ; and 
as these points approached one an- 
other, solidification proceeded more 
rapidly, and these cavities were 
more generally imprisoned than at 
the earlier stages of crystallization. 
In the example of the lava of 1794, 
where the leucite crystals were 
further apart, this peculiar arrange- 
ment of cavities was almost un- 
known. 

As r^rards the lavas and ashes of 
North Wales ; he thought that the 
following points were established : — 

1. Specimens of lava from the 
Arans, the Arenigs, and Snowdon 
and its neighbourhood, all have the 
sune microscopic structure. 2. This 
structure presents a hazy or milky- 
looking base, with scattered parti- 
cles of a hght-green dichroic mineral 
(obJorite), and generally some por- 



phyritically imbedded felspar crys- 
tals or fragments of such, both 
orthoclase and plagioclase. In po- 
larized light, on crossing the Nicols, 
the base breaks up into an irregular- 
coloured breccia, the colours chang- 
ing to their compleraeDtaries on ro- 
tating either of the prisms. 3. Finely- 
bedded ash, when highly altered, is 
in some cases undistmguishable in 
microscopic structure from un- 
doubted felstone. 4. Ash of a 
coarser nature, when highly altered, 
is also very frequently not to be 
distinguished from felstone, though 
now and then the outlines of some 
of the fragments will reveal its true 
nature. 5. The fragments which 
make up the coarser ash-rocks seem 
generally to consist of felstone, 
containing both orthoclase and pla- 
gioclase crystals or fragments ; but 
occasionally there occur pieces of a 
more crystalline nature, with minute 
acicular prisms and plagioclase fel- 
spar. 6. In many cases the only 
tests that can be applied to distin- 
guish between highly-altered ash- 
rock and a felstone are the presence 
of a bedded or fragmentary appear- 
ance on weathered surfaces, and the 
gradual passage into less altered and 
unmistakable ash. 

On examining the lavas and ashes 
of Cumberland of Lower Silurian 
age, he found that the rock is gene- 
rally of some shade of blue or dark- 
green, generally weathering white 
round the edges, but to a very slight 
depth. It frequently assumes a 
tabular structure, the tabulsB being 
often curved, and breaks with a 
sharp conchoidal and flinty fracture. 
Silica 59-61 per cent. Matrix gene- 
rally crystalline, containing crystals 
of labradorite or oligoclase and or- 
thoclase, porphyritically embedded, 
round which the small crystalline 
needles seem frequently to have 
flowed ; magnetite generally abund- 
ant, and avL^tft -toVet^ViVj ^sft^^X^ss^^^ 
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olivine at occasional constituents. 
Occasionally the crytsalline base is | 
partly obscured and a felsitic struc- 
ture takes its place. 

The Cvimberlaud Lavas resemble 
the Solfatara greystone in the fre- 
quent flow of the crystalline base, 
and the modern lavas generally in 
the order in which the various 
minerals crystallized out. In exter- 
nal structure they have, for tlie most 
t>art, much more of a felsitic than a 
basaltic appearance. In internal 
structure they have considerable 
analogies with the basalts. In che- 
mical composition they are neither 
true l)asalts Jior tnie felstones. In 
petrological structure they have 
much tne general character of the 
modem Vesuvian lavas ; the separate 
flows being usually of no great t)iick- 
ness, being slaggy, vesicular, or 
brecciated at top and bottom, and 
having often a considerable range, 
as if they liad flowed in some cases 
for several miles from tlieir point of 
eruption. Their general microscopic 
api>#arance is also very different from 
that of sucli old basalts as those of 
South Stafford and some of those of 
Carboniferous age in Scotland. 

A detailed examination of Oum- 
])rian ash-rocks lias convinced the 
author that in many cases most in- 
tense metamor})hism had taken 
Elaco, that the finer ashy material 
ad been partially melted down, 
and a kind of streaky flow caused 
aroimd the larger fragments. There 
was every transition from an ash- 
rock in which a bedded or frag- 
mentary structure was clearly visi- 
ble, to an exceedingly close and 
flinty felstone-like rock, imdistin- 
guishable in hand specimens from a 
true contemporaneous trap. Such 
altered rocks were, however, quite 
distinct in microscopic structure 
from the undoubted lava flows of 
the same district, and often distinct 
also from the Welsh felstones, sd- 
tbough some were almost idenUcal 
nucroBcopioadly with the higbly 



altered ashes of Wales, and together 
with them resembled the felstone- 
lavas of the same country. 

On the Age and Correlations 
of the Plant-bearing £(eries of 
India, and the former exist- 
ence of an Indo -Oceanic Con- 
tinent.— By H. F. Blanford, Esq., 
F.G.S.—In this paper the author 
showed that the plant-bearing series 
of India ranges from early Permian 
to the latest Jurassic times, indicat- 
ing that, with few and local excep- 
tions, land and fresh water conditions 
had prevailed uninterruptedly over 
its area during this long lapse of 
time, and perhaps even from an earlier 
period. In the early Permian there 
is evidence in the shape of boulder- 
beds and breccias underlying the 
lowest beds of the Talchir group of 
a prevalence of cold climate down 
te low latitudes in India^ and as the 
observations of geologists in South 
Africa and Australia would seem to 
show in both hemispheres simul- 
taneously. With the decrease of 
cold the author believed the Flora 
and Reptilian Fauna of Permian 
times were diffused to Africa, India, 
and perhaps Australia ; or the Flora 
may have existed somewhat earlier 
in Australia, and have been diffused 
thence. The evidence he thought 
showed that during the Permian 
epoch India, South Africa, and Aus- 
tralia were connected by an Indo- 
oceanic continent, and that the first 
two remained so connected, with at 
the utmost some short intervals, up 
to the end of the Miocene period. 
During the latter part of the time 
this continent was also connected 
with Malayana. The position of the 
connecting land was said te be indi- 
cated by the range of coral reefs and 
banks that now exists between the 
Arabian Sea and West Africa. Up 
to the end of the Nummulitic epoch, 
except perhaps for short periocb, no 
direct connexion existed between 
Indian &ixdL^«»\At;^ ksAa»« — Qeoloqieal 
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Venezuela Gold Mines.— 
Owing to the lon^ continuance of 
peace, and the facilities for procuring 
labour attendant upon it, the Cava- 
lal mines in the State of Guayana 
pi'oduced during the year 1873 more 
than 41,649 ounces of gold; the 
amount obtained during the previous 
years having been as follows, the 
value of gold averaging about 19 
venezalanos per ounce : — 

Ounces. 

1869... 33,555 

1870 35,713 

1871 25,941 

1872 32,747 

The Orinoco Exploring and Mining 
Company exported 25 per cent, of 
the gold in 1873, and tne directors 
have hopes that as soon as their 
new lOO-stamp mill is put up, the 
monthly remittance will amount to 
from 4000 to 5000 ounces. A party 
of American and Canadian mmers, 
nineteen in number, arrived at Car- 
thagena, in November, 1873, styling 
themselves the South American 
Joint Stock Mining Company, to 
proceed up the River Sinn, to pro- 



spect for gold. They brought with 
them a steam gold- washing appara- 
tus, and departed on their expedi- 
tion in November. It is well known 
in Colombia, that rich gold mines 
existed and were worked, in the 
i^eighbourhood of the Sinn, by the 
Inmans, but they were skilfully con- 
cealed by them on the Spaniards 
taking possession of the country, 
since which time all trace of their 
whereabouts has been lost. Gold 
dust has for a long time past been 
constantly washed out in consider- 
able quantities by the natives living 
on the banks of the Sinn, but whence 
the river brought down this dust 
has never yet been discovered, owing 
partly to the great difficulties to be 
encountered in exploring the conn- 
try (which is one vast forest) through 
which the Sinn flows. The chiefs of 
the expedition stated that they in- 
tendecl to overcome all obstacles, and 
were determined not to desist from 
their search until they had traced 
out the sources of the gold dust. — 
P. L. Simmonds, Journal of Jp- 
plied Science, 
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The Siderostat.— There is in 
me at the present moment in the 
Paris Observatory an instrument of 
a new construction, which is destined 
to play a Urge part in the Astronomy 
of the future. 

For this instrument we are in- 
debted to the genius of Foucault, 
who also gave it its name, the Side- 
rostat. 

The use of the present instruments 
obliges the astronomer to change his 
position to follow the eye-piece, and 
consequently to observe nrequently 
in uncomforta1)le positions. 

Foucault wished, iu the latter years 
of his life, to give to the equatorial 
the power of making the entire hea- 
vens pass before the observer with- 
out hu having to disturb himself or 
to displace the instrument. A tele- 
scope fixed liorizoutally in an inva- 
riable position, before which a plane 
mirror brings successively the various 

Soints of the sky— such was the 
iderostat in his mind. 
The instrument was constructed 
after the death of its inventor, by 
M. Eichens, at tlie expense of the 
Imperial treasury. It was presented 
to the Academy of Sciences on De- 
cember 13, 1869, then given by Na- 
poleon III. to the Observatory, 
where it has been installed since 1872. 
The instrument rests on a brass 
stand supported by three screws, 
with two levels placed crossways, 
and a regulating azimuth movement. 
There are three distinct parts— the 
mirror and its mounting, the polar 
axis and the mechanism which con- 
nects this axis with the mirror, and 
lastly the regulator. 
The plane mirror, 30 centimetres 
in diameter, is carried by a hori- 
zontsd axis on the top of two vertical 
mipporta, whioh turn round a centre. 



This movement is perfectly effected 
bv means of a circle of small wheels 
placed at the foot of the supports. 
The mirror is kept in its mounting 
by means of cleats and spiral springs, 
in order to avoid all irregularity of 
surface. In the centre of the mount- 
ing is fixed perpendicularly a direct- 
ing handle, which slides through a 
ring carried by a fork, jointed to the 
lower extremity of the horary axis. 
The direction of the incident ray 
being that of the axis of the fork, 
and the length of this fork being 
equal to the distance of its point of 
articulation from the horizontal axis 
of the mirror, the line which mea- 
sures that distance gives the con- 
stant direction of the reflected ray. 
Finally a clockwork movement, the 
isochronous regulator of Foucault, 
placed at the foot of the instrument, 
communicates to the mirror a motion 
sensibly equal to the diurnal motion, 
so that the celestial bodies maintain 
invariable positions in the field of a 
horizontal telescope, in front of the 
apparatus directed towards the mir- 
ror. The entire apparatus, the prin- 
ciple of which is the same as that of 
the heliostat, rests on a triangular 
support ; a hole on the north side 
receives the weight which drives ^e 
clock. A wooden cabin, moving on 
wheels from north to south, forms a 
shelter for the instrument. For the 
purposes of observation, thesiderostat 
IS completely exposed by rolling the 
cabin towards the north. The tele- 
scope, supported on two pillars, is 
placed in a brick hut, some little 
distance from the siderostat; this 
hut is veiy slightly elevated for the 
purpose of intercepting the least pos- 
aible portion of the southern sl^ A 
te\e&co^ ^>»ti «k TssoTc^t ^1 ulvered 



tbe eye-slua, is t 



e at preaeot 



e telescope the light proceed- 
ing from a ataj' whoae polar distance 
and right ascension are kQowo, this 
iia dona by two circles, which corro- 
apond, the one to the polar distance 
and the other to the horary angle for 
the moment of observation in the 
usual way. Then, the circles being 
fixed, the clockwork is put into mo- 
tion and the mirror throw* contina- 
ously into the telescope the rays pro- 
ceeding from the star under obser- 

The sideroatat, since its conitruc- 
tion, has been almost eiclusively 
employed for photographic eitperi- 
neota in coiuiectioD with the ap- 
proaching transit o£ Venus. — Ab- 
stracted from Nalure. 

Hecent Minor Planeta.^ — Ow- 
ing to the increasing number of the 
small planets, difficulty ha« been 
foand in providing names for them. 
Only quite recently have names been 
announced for some of the discoveries 
ot the last two yeara. The Alkeni^um 
gives the following table of the 
names, discoverers, and dates of dis- 
covery of those added to the system ; 
in 1872 and 1873 :— 
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which perfectly represent its motiona 
from the epoch of tlie Greenwich ob- 
servations in 1750 to the preasnt 
time. There appear to be no disturb- 
iog causes acting upon Jupiter suffi- 
cient to produce any effect appreci- 
able by observation, besides those of 
the known bodies of the solar system. 
The perturbing effect of the large 
group of minor planets was found to 



No. 


k™. 


Di«o«rer. 


Diaailwy. 




Ptitho .... 
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No. 135, discovered in 1374, has 
DDt yet been named. 

Jupiter.— La yerrier has com- 
iJetedhit table* oi tite piaoet Jupiter, 



New Comets. — Prof. Winneoka, 
at Strasburg, on the morning of April 
12, detected a telescopic cornet. It 
is a didimcd nebulosity, about four 
minutes in diameter, somewhat ex- 
tended on the side opposite the sun. 
Mr. B. Hind's observations were : — 
April 21, 3b. 22m. 9a. A.M. mean 
time at Twickenham — right ascen- 
sion, 20h. 50m. 41'6s ; pol:u' distance, 
66° 10' 50"; present diurnal motion 
about 5' in K.A. aud I'S-inrD., 
both decreasing. The second comet 
was found by M. Coggia at Mar- 
seillea. od April 17. It is much 
smaller thi^n the above, but has a 
' strong nuclear condensation. Itsob- 
j served poation was :— April 20, at 
9h. 47m. 15b. mean time— right 
ascension, Gh. 25m. lo-Gs. ; polar dis- 
tance. 20° 15' 23". Its motion is 
slow, towards the aouth-west. 

Fhotographing the Transit 
of Venus.— Dr. De la Rue gave a 
description to the Royal Astrono- 
mical Society of a piece of apparatiu 
which he had devised for carrying 
out M. Jonsen's method of photo- 
graphing Venus near to ingress and 
egress upon the sun's disc The in- 
strument is intended to be attached 
to the photo heliographs and weighs 
less than 11 lbs, inclusive of asimtU 
driving clock, which carries a revolv- 
ing plate of a1>out 10 in. in diameter, 
on which small photographs of Venus 
and the sun's limb are to be taken in 
rapid succession. Lord Lindsay also 
described the form of instrument 
which \ie \i»fi. terva^ Vk '^i» « 
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Rue, except that it is mounted on a 
separate pillar from the telescope in 
oixier to avoid tremors. — Lord Lind- 
say also read a paper On a Method of 
Determining the Solar Parallax, from ; 
ohsenrations to be ma<le at the next 
opposition of Jnno, which occurs in 
iJovember of this year. He pro- 
poses, while in Mauritius, to make a 
series of heliometric measures of the 
distance of Juno from the nearest 
fixed stars ; and by comparisons of 
the measures taken soon after Juno 
has risen alx)ve the eastern horizon 
with those taken before it sets at the 
western, to determine the terrestrial 
parallax. By this method he will be 
able to make his measures during all 
the clear nights of the month or six 
weeks before and after opposition. 
And although the parallax will be 
considerably less than in the case of 
Venus, he considered that he had 
reason to hope that the probable 
error of tlie result would, owing to 
the number of the measurements and 
the ease of dealing with points of 
light instead of discs, be loss than 
either in the case of the transit of 
Venus or the opiK)sition of Mars. — 

Co^gia^s Comet. — Dr. Huggins 
described to the British Association 
the results of his Spectroscopic Exa- 
mination of Coffgia's Comet, which 
recently formed such a prominent 
object in the northern sky. The 
following is an abstract from the 
Athenamm. It was the first large 
one to which the spectroscope had 
been applied. Its light was not 
merely the reflected light of the sun, 
but a great part of it originated in 
the comet, and showed many of the 
bright bands of compounds of car- 
bon. The nucleus of the comet was 
brilliant, and in the telescope ap- 
peared to flash and sparkle occasion- 
ally as if it were burning unequally. 
Its gaseous spectrum grew fainter as 
the extremity of the tail waa.ap- 
proached; the tail gave a continuous 
spectrum, due in a great measure to 



the reflected light of the sun. The 
nucleus may be either solid or con- 
sist of very dense gas, but it appears 
to be solid. There is reason to sup- 
pose that the temperature of the 
nucleus is not very high, because 
the spectrum of the nucleus did not 
extend far into the violet. It was 
not quite certain whether the bright 
bands in the spectrum of the comet 
were those of the spectrum of certain 
compounds of carbon, one of the 
bright lines being absent, or very 
faint. The spectrum also did not 
quite accord with that of carbon, for 
all the bands were slightly shifted 
towards the violet — an effect which 
may be due to the relative motions 
of the comet and the earth. At a 
low estimate, this shifting indicated 
a motion of at least forty-six miles 
per second towards the earth, whilst 
the real rate was only twenty-four 
miles per second. How could the 
discrepancy of twenty-six miles per 
second be accounted for? Perhaps 
it might be attributed to differences 
in the projection of matter within 
the comet itself ; at all, events, that 
is a point which should be considered. 
When he took an electric spark from 
a meteorite, it gave the spectrum of 
the comet at once, it being rich in 
carbon compounds. Meteorites ap- 
pear to have the same paths as many 
great comets. Nearly the whole of 
the light of the tail of Coggia's comet 
was the reflected light of the sun, 
and was not due to self-luminosity 
of the tail, although near the nucleus 
there was much self-emitted light. 

Dr. Huggins's paper claims especial 
attention, as from this line of re- 
search, by the corroborative support 
it gives to the results of the recent 
examinations of meteorites, especi- 
ally those containing carbon not in 
the form of graphite, important re- 
sults may be expected. The propor- 
tion of polarized light in this comet 
was Tio\i iQ.oT^ thau one-flfth. 
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700,000 dols. to the Stote of Cali- 
foruia for the purpose of erecting 
and eudowing an astronomical ob- 
servatory, and equipping it with **a 
powerful telescope, superior to, and 
more powerful than, any telescope 
ever yet made." The donor of this 
magnificent gift is in every sense 
of the word a self-made man, and 
has secured the proper fulfilment of 
his trust by providing for its organ- 
isation in his lifetime. The United 
States already possess in the tele- 
scope of the Naval Observatory at 
Washington an instrument of the 
same ^gantic proportions as that 
erected by Mr. Newall in this coun- 
try ; and we may add that this was 
the first instrument constructed 
after Mr. Newall had shown by his 
costly experiment that such dimen- 
sions were possible. The glass for 
the lenses of both these instruments 
was furnished by Chance aQd Co., 
of Birminshani, England. Under 
Mr. Lick*s gift, Messrs. Alvan 
Clark and Sons are designated as 
the final judges of the most appro- 
priate site for the proposed great 
telescope of California and of the 
world. How amply endowed will 
be the Lick Observatory, on the 
summit of the Sierra, may be con- 
jectured from the fact that the great 
Washington telescope cost but 44,000 
dols. The trustees who have the 
spnding of the 700,000 dols. will be 
limited simply by the ability of the 



glass-makers to turn out a lens of 
sufficient size. — NaZure. 

Winnecke's Comet. — Dr. Op- 
polzer, of Vienna, has just published 
in the Astronomische Nachrichten, an 
ephemeris of Winnecke's periodical 
Comet, by which it appears that, in 
conseq[uence of the large perturba- 
tions m its motion produced by its 
approach to the planet Jupiter, about 
the end of the year 1870, its peri- 
helion passage will be delayed until 
the 12th of March next. This comet 
was first discovered by Pons at Mar- 
seilles, in June, 1819 (of which year 
it was No. III.), and not seen again 
until re-discovered in March, 1858, 
by Dr. Winnecke, who showed that 
it was periodical, with a period of 
about five and a half years. The 
only other return at which it has 
been seen is that of 1869, when 
Winnecke first saw it on April 9, 
and it passed its perihelion on June 
30. Being a small body, and the 
forthcoming return a very unfavour- 
able one for observation, Dr. Op- 
polzer remarks that it will be diffi- 
cult to see even with the most 
powerful instruments. But if they 
can be made, observations will be 
valuable as furnishing another means 
of determining the mass of Jupiter. 
The comet will be nearest the earth 
about the middle of February, but 
its distance from us will at no time 
be less than 120 milhons of miles. — 
Athejiceum, 
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Meteorology — Present and 
Future. — Meteorology has been 
divided by Dr. Balfour Stewart into 
two great sections, viz., physical 
meteorology and climatic meteoro- 
logy. The object of physical meteor- 
ology is to obtain a knowledge of the 
physics of the earth's atmosphere 
and surface ; whereas climatic me- 
teorology is the practical application 
of this Knowledge in investigating 
the temperature, humidity, and 
movements of the air, together with 
the other atmospheric conditions 
which make up the climate of a 
place. 

Owing to the complexity of the 
subject, the first step in meteoro- 
logical inquiry is to lay down on the 
fflobe for each month of the year 
lines marking out the mean tempera- 
ture, mean pressure, mean wind- 
direction, and mean rainfall. Thanks 
to the labours of Dove, Buchan, and 
the Admiralties of Holland, the 
United States, and Great Britain, 
this preliminary information has 
been collected and placed in a handy 
diagrammatic form oefore the public. 

It is curious to note an undertone 
running through the works of nearly 
all writers on climate to the effect 
that if, for any place, the mean 
temperature, pressure, humidity, 
aqueous precipitation, and move- 
ments of the atmosphere be stated, 
its climate is thereby known. No- 
thing can be more fallacious, the 
truth being that to define the dis- 
tinctive characteristics of any cli- 
mate, we must have exact ob- 
servations of the daily range of 
temperature and humidity, the rate 
o/ movement of the wind over the 
placBf the drying qualities of the 
Mr, the degree of cloudiness of tho 



sk^, and the manner, whether in 
dnzzlins or in heavy showers, in 
which the rain falls. And absolute 
uniformity of instruments, their 
position, and the methods of obser- 
vation at different places is indis- 
pensable; or their climates cannot 
be compared. 

Those conversant with the subject 
are aware how little has really been 
done towards making comparable and 
exact observations. For instance, 
even as regards such striking facts 
as the arresting of the growth of 
trees, seen at so many points round 
the British coasts, we are not yet in 
a position to say whether the residts 
be due to mechanical, chemical, or 
more purely climatic influences. To 
take a simpler illustration, no one 
could venture to institute, on the 
basis of the temperature observations 
as at present made, a comparison of 
the climates of Shetland and Corn- 
wall, Ayrshire and Kent, &c., in 
respect of their most essential cha- 
racteristic, viz., the daily range of 
temperature, owing to the want of 
uniformity in the methods of obser- 
vation. 

In truth, meteorology can as yet 
scarcely be said to have done more 
than collect the rough materials for 
future action, or rear the scaffolding 
for the future building. But the 
time has surely come when some- 
thing more ought to be attempted. 

There is no question caUmg so 
urgently for extensive experiments 
and observations as that of the 
vapour of the atmosphere. Indeed, 
upon the right investigation and dis- 
cussion of this element the great 
'gpoblemof weather changes depends. 
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temperature of the sky at different 
heights above the horizon, and the 
temperature of the clouds in con- 
nection with their formation and 
classification, are all questions of the 
utmost importance, particularly in 
their bearing on the vital subject of 
terrestrial radiation. 

Observations with reference to the 
heating and actinic rays of the sun 
to ascertain the law of their periodi- 
city and their relation to the sun- 
spot period already ascertained, and 
pnotographic and spectroscopic ob- 
servations of the sun, are also essen- 
tial to the progress of meteorology. 
The electricity of the atmosphere 
also requires special and extensive 
investigation. 

In order to complete the prelimi- 
nary meteorological survey of the 
earth's atmosphere and surface, it is 
indispensable that observations be 
taken in the less frequented regions 
of the ocean, as well as observa- 
tions of underground temperature at 
greater depths and from a more 
extended area of the earth's surface, 
than have hitherto been made ; and 
observations of the temperature of 
lakes at the surface, at great depths, 
and at their outflow. Till this be 
done our knowledge of terrestrial 
physics must be very imperfect. 
The extent of the British depen- 
dencies, the regions into which 
British commerce penetrates, and the 
readiness British "exiles" show to 
forward meteorological inquiries, 
point out that it is mainly to Great 
Britain we are to look to iill up the 
present blanks in the meteorology of 
the globe. 

In working out the great national 
question of local climates it is ab- 
solutely indispensable that unifor- 
mity as regards instruments and 
methods of observation be secured 
at the different stations. It is pro- 
posed to inquire into the influence of 
the sea on climate, particularly the 
extension inland of this influence, 
wJu'ch baa bo marked an effect on 



animal and vegetable life and such 
important bearings on the national 
prosperity; by establishing strings of 
stations from different points on the 
coast, and extending from the sea- 
shore to about two miles inland. It 
is further prof^sed to investigate 
certain of the more important prac- 
tical problems— such as the relation 
of the wind-force to the barometric 
gradient — by thickly planted storm- 
stations, radiating in hues in various 
directions from Edinburgh. 

If meteorology is to be built on 
the solid ground of rigorously at- 
tested facte, it is imperative that 
measures be taken for the prose- 
cution of such lines of investigation 
as those now indicated. — Nature. 

Winter Thermometric Ob- 
servations in the Alps. — During 
the past winter Prof. Frankland spent 
a fortnight at the village of Davos, 
Canton Granbiinden, Switzerland, 
and had thus an opportunity of ex- 
periencing some of the remarkable 
peculiarities of the climate of the 
elevated valley (the Priittigau) in 
which Davos is situated. The fol- 
lowing is an abstract of his paper 
read l)efore the Royal Society. The 
village has of late acquired consider- 
able repute as a climatic sanitarium 
for persons suffering from diseases of 
the chest. 

The peculiar winter climate of 
Davos appears to depend upon the 
following conditions : — 

1. Elevation above the sea, which 
causes greater rarity of the air, and 
consequently less abstraction of heat 
from the body, and also secures 
greater transparency in the atmo- 
sphere by a position above the chief 
region of aqueous precipitation, and 
comparatively out of the reach of the 
dust and fuliginous matters which 
pollute the lower stratum of the air. 

2. Thick and (during the winter 
months) permanent snow., 'whifi.b. 

t\i^ wi, wA WMMi«jo««iS>^ ^^"^ '^ 
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dacUon of atmotpherio currents. In 
ttiU, though cold, air the skin is less 
chilled than in much less cold air, 
which impinges with considerable 
velocity upon the surface of the 
body. The effect of motion through 
the air upon tlie sensation of warmth 
and cold at Davos is very striking. 
Sitting perfectly still in the sun- 
shine, the heat in mid-winter is 
sometimes almost unbearable; on 
rising and walking about briskly, a 
delicious feeling of coolness is ex- 
perienced, but ou driving iu a sledge 
the cold soon becomes painful to the 
unprotected face and hands. 

A A sheltered jKNsition favourable 
for receiving both the direct and re- 
flected solar rays. — In this respect 
Davos- Doriii, situated opposite to 
the entrance of the Discbina valley, 
has the advantage over Davos-Platz 
two miles lower down the valley, in 
which latter village the sun rises on i 
December 21, Ih. 9m. later, and sets ! 
about ten minutes earlier than at ! 
DorflL I 

All th^e conditions contribute not : 
only to a high sun-temperature i 
during the winter mouths, but also 
to a comparatively uniform radiant | 
heat from sunrise to sunset. i 

Waterspouts and Whirl- 
winds. — M. Mouchez, in the 
Comptes Jicndus, says : — It is very 
common in using the term water- 
spout to confound two meteors that 
are quite different in causes and 
effects. One of these, the whirl- 
wind or cyclone, occurs when two 
neighbouring layers of moving air, 
accidentally made to deviate, meet 
at angles, or with different veloci- 
ties. The molecules in the line of 
meeting are subjected to two forces, 
the resultant of which produces the 
gyration. The whirlwind may take 
a second movement of translation in 
the direction of the component of 
tlie two currents ^ving rise to it. 
The essential condition of the pbe- 
nomeDon is a wind. Clouds may or 
jnajr not be. present. The water- 



spout, on the other hand, always 
forms at the base of a dense nimbus 
cloud, and only in dead calm, or 
with a faint breeze ; a moderate wind 
dissipates it at once. A protuber- 
ance descends from the cloud towards 
the sea, and presently takes the form 
of a column or tube which remains 
vertical, or if there is a breeze un- 
dulates slightly. When this tube, 
which is sheathed at the upper part 
by a more diffuse tube, has reached 
about ^ of the height of the cloud 
the water surface below begins to 
boil: tlien, at a short distance, one 
may distinctly see a jet of vapour 
rise from the sea like a vertical sheaf 
about the base of the waterspout, if 
that is vertical, or oblique, and with 
angle of reflection equal to angle of 
incidence, if the waterspout is in- 
clined. While the emission of vaj^our 
or of water takes place, the tube 
gets clearer and clearer, and ends by 
appearing under the form of two 
distinct dark lines. When the 
vapour- jet has ceased the water- 
spout seems to have finished its 
work ; for it begins to dissolve at 
its lower part and to rise again, 
gradually, to the cloud, in which it 
is at length lost. This is the general 
type of the phenomenon, but there 
are some singular modifications. 
Sometimes there is a series of two 
or three concentric tubes, the exter- 
nal ones shorter than the internal. 
In one case observed, the tube in- 
stead of dissolving after cessation 
of the vapour- jet seemed transformed 
into a kind of chimney, within which 
little flocks of vapour could be seen 
gradually rising towards the cloud, 
and oscillating from side to side 
(which may have led to the opinion 
that the movement in waterspouts 
is from below upwards). In another 
case the waterspout seemed like a 
tube closed below, or a very lone 
bag. The lower part was rounded 
aud d&tVLeT than the rest. The sea 
"boiled. "vxTideiX \\. ^^^ -^vA&t ^'^x^'V.^Viea. 
T\ua \b \^le oi^^ <»»»> ^* ^<^x)sSI^<«k 
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thinks, in wliich electricity might be 
called in to explain the etfects. 
Once more ; there are waterspouts 
which have their two extremities 
widened in form of a funnel ; the 
lower mouth seems to enlarge as 
though under strong pressure, and 
the water-jet is a diverging one, like 
that from the rose of a watering-pot. 
One cloud may produce several, some 
of which are dissipated before full 
development. A fully formed water- 
spout seems to become adherent to 
the point of the sea which it meets, 
for its base remains unmoved when 
the cloud above takes a slight move- 
ment of translation ; one sees it 
then becoming more and more in- 
clined, elongated, and then torn 
asunder before having passed through 
all its phases. M. Mouchez never 
observed lightning or thunder ac- 
company these phenomena. Kain 
rarely precedes, always follows, but 
never co-exists with the waterspout. 
From measurements he made, the 
lower diameter seems to have varied 
between 5 and 20 metres, the upper 
diameter being twice or thrice as 
great, the height of the cloud 
between 200 or 500 metres. The 
waterspout lasts from ten to twenty 
minutes. The chopping of the sea 
covers a circle four or five times 
greater than the diameter of the 
tube. The height of the waves 
never reaches one metre. None of the 
waterspouts the. author saw would 
have been at all dangerous to a ship ; 
they would probably have occa- 
sioned nothing more than a good 
bath of water or vapour. There is 
no violence in the phenomenon. It 
thus quite differs from that some- 
times described as occurring in the 
middle of a tempest, a huge mass of 
water being' raised, whirlwind- wise, 
and threatening shipwreck. The 
impression produced by the former 
is that of a mass of air, suddenly 
cooled, descending by its own weight 
throu^ clouds n&ving -a certain 



goes to confirm the view that there 
IS a descending movement in water- 
spouts. In whirlwinds, on the other 
hand, one sees nearly always an as- 
cending movement in the direction 
of the axis. We have here an essen- 
tial difference between the two phe- 
nomena which are so often con- 
founded.— Chemical News, 

Human Mortality and the 
Seasons of the Year. — A. 
Buchan and A. Mitchell have cal- 
culated the weekly average death- 
rate of London for the past thirty 
years for thirty-one diseases, to- 
gether with the averages of tem- 
perature, moisture, rain, &c. The 
weekly mortality from all causes 
and at all ages shows a large excess 
above the average from the middle 
of November to the middle of April, 
from which it falls to the minimum 
in the end of May ; it then slowly 
rises, and on the third week of July 
shoots suddenly up to the maximum 
of tbe year, at which it remains till 
the second week of August, and 
thence falls as rapidly as it rose to 
a second minimum in 'October. Re- 
garding the summer excess in the 
death-rate, which is so abrupt in its 
rise and fall, it was shown that it 
is wholly due to one section of tbo 
population, viz., infants under five 
years of age, none of the curves for 
the other ages showing an excess in 
the death-rate from all causes during 
the summer months ; and it was 
further shown that the sunmier ex- 
cess is due not only to the deaths at 
one age, but to the deaths from one 
class of diseases, viz., bowel com- 
plaints. Deducting these deaths 
from the deaths from all causes, the 
curve assumes a simple form, viz., 
an excess in the cold months and a 
deficiency in the warm months. In 
other words, the curve of mortality 
is dictated by the large number of 
deaths from diseases of the respira- 
tory organs. The curve of mortali^ 



force of cohesion. This explanation \\ioii \/Ci ^<^ Vwss'^x^^Mt^i t^k^'^ 
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the temperature fallB, and fallinff as . the general teaching of the curres, 
the temperature rises. On the oSier : that if a curve representins the 
hand, in Victoria, Australia, the < death-rate from a particular (usease 
curves of mortality and temperature were given for a place whose climate 
rise and fall tosether. The character ' was kuown, it would be possible to 
of the curve ofmortality iu Victoria ! say with a considerable degree of 
is impressed on it by the deaths of certainty whether the nervous sys- 
persons below the age of five; the tern or tne respiratory organs, or the 
special diseases beiug diarrhcea and | abdominal organs were mvolved in 
dysentery. This peculiarity arises , the disorder which caused the 
from its higher mean temperature, i deaths. ^Scottish Meteorological So- 
57* *6, as compared with that of Lon- ' ciety. 

don, 50^*0. The curves show that j Hailstorm in the Transvaal, 
the maximum mortality from the , — Mr. Duno, the geologist now ex- 
different diseases agree with certain ploring the Transvaal, describes a 
specific conditions of temperature ; thunder and hailstorm at Pieter 



and moisture combined, the general 
result of which may be thus roughly 
stated : — 



Character 
of Weathur. 

Cold 

Cold Olid dry 

Warm and dry 
Warm and moist 

Cold and moiat 



Maximum Mortality. 

Bronchitis, pneumonia, 
asthma. &c. 

Brain discaso, convul- 
sion!, whooping-cough 

Suicides, smsul-pux. 

Diarrhoea, dysentery, 
cholera. 

Rheumatism, heart-dis- 
ease, diphtheria, scar- 
latina, measles, croup. 



maritzburg, on April 17, 1874. 
'* Hail -stones, liberally mingled with 
great masses of ice of very irregular 
lorms, poured down with great vio- 
lence. The hail- stones were seldom 
less than 1 in. in diameter ; the 
average was from I4 in. to 2 in. in 
diameter. These were of very re- 
gular spherical form, and consisted 
of a nucleus of white snow, with an 
envelope of bard transparent ice. 
Sometimes they presented, when 
broken through, a concentric ar- 
rangement 'of zones, alternately 
white and opaque, and transparent. 
The irregular masses were formed of 
a nucleus generally longer iu one 
direction than the others, from 2 in. 
to 4 in. in diameter ; projecting all 
over were stalactites, each one 
about the thickness of a little fin- 
ger, and presenting, when broken 
across, an agate-like structure, as 



The period of the year least 
marked by the occurrence of maxi- 
mum mortality from any disease is 
the warm dry weather which pre- 
vails from the middle of May to the 
end of June. At this season the 
only maximum is a well-pronounced 
secondary maximum for measles. 
Convulsions, teething, and atrophy 
and debility have a secondary maxi- 
mum in the warm moist weather of 
July and August. The contrast of- 
fered by certain curves to each other 
is very strikiug. Thus the curve for 
whooping-cough begins to rise above 
its average iu the middle of Decem- 
ber, attains its maximum in March 
and April, and falls to the minimum 
in September and October, whilst 
the curve for scarlatina is exactly 
the reverse of ail this, having its 

nz/oimuiu in spring and its maximum , ^ , 

j'a autumn. The authors infer from \ a\mo»^ «\v{>h% T^swsarva.^ v^ ^ 'QBsa&.- 



though segregation had built them 
up. Of these masses I weighed a 
few with the following results : — 
Three weighed over 8 oz., two over 
6 oz., and one over 4 oz. The 
mischief done will not be covered 
by £2,000 or anything like that 
sum." 

Hailstorms.— It has been re- 
marked by Charles Martin and the 
Becquerels that hailstorms are al- 
ways connected with thunderstorms, 
ioWo^ \ti<cM^(k<s «. li'^^a^ line, 
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ber of chosea spots, for which they | on the momiDg of the 1 1th of March 
seem to feel an irresistible attraction, {last, at 4.30 a.m., a smart shock. 
Woods are very seldom touched by accompanied by a rumbling noise, 
them, a fact which has induced the like that of a waggon rolling over 



Becquerels to advise farmers to grow 
trees in order to be protected against 
haiUtones. M. Arago encouraged 
some years ago a scheme for erecting 
captive balloons with an iron rod, 
connected with the earth by an iron 
chain, in order to provoke electrical 
discharges and suppress the cause of 
hail-production. The proposal seems 
to be rather daring, but the above 
statements render it desirable that 
it should at least be tried. Aiming 
at certain spots in preference to 
others, the eflSciency of protection 
is sure to be easUy tried. M. 
CoUadon, a Genevan physicist, has 
published many experiments on the 
fall of lightning on trees. He sup- 
poses that poplars are really very at- 
tractive, and that theymay efiOectuall}' 
render the same service as true 
lightning conductors, if plates of 
iron are connected with the trunk 
and earth. These suggestions are 
very likely to be tried on a grand 
scale. — Nature. 

Influence of Forests on 
Climate. — The tenacity of life of 
popular errors is well exhibited in 
the following extract from the 
Califomian Horticulturist : — ** The 
influence of forests in drawing mois- 
ture from the heavens may be seen 
from the experience of San Diego, 
California. Previous to 1863 there 
was yearly a rainy season, which 
made the soil nourishing and pro- 
ductive. In 1863 a destructive fire 
swept over the greater part of the 
country, destroying the forest and 
blackening the hills. Since then 
there has been no rainy season at 
San Diego." " When," says Nature, 
' 'will public writers learn that forests 
influence the climate by drawing 
water, not from the air, but from 
thesoU?" 

Earthquake in St. Thomas. 



rough pavement, travelling, as is 
usual here, from east to west, woke 
up the inhabitants of St. Thomas. 
It was followed within a few seconds 
by another shock, to the full as 
abrupt in its character as the first ; 
the movement appeared to be not so 
much undulatorv as vertical. The 
concussion proauced was felt still 
more distinctly within the harbour 
itself, where the jar communicated 
to the ships resembled, as one of the 
captains described it, that which 
might be produced by a heavy bale 
falEng through the hatchways into 
the hold. Simultaneously, the water 
of the bay, then perfectly still, 
assumed a turbid appearance, as 
though clouded by mud and sand ; 
and a little later the surface was 
agitated by a strong ripple from the 
south, lasting some time. On the 
same morning early, the royal mail 
steamer ** Corsica," was discharging 
cargo off the Harbour of Dominique, 
about 170 miles distant from St. 
Thomas, S.E. The harbour is on 
the side of the island, and sheltered 
from the swell produced by the 
trade winds ; the weather calm. 
Just about 5 A.M. a succession of 
heavy rollers broke in ; they lasted 
for half an hour, and rendered all 
communication with the shore during 
that space impossible. No shock 
was felt on board the *' Corsica," but 
Captain Herbert caused note to be 
taken of the marine phenomenon, 
not doubting that it must have been 
due to an earthquake, as indeed was 
evidently the case. The centre of 
disturbance would appear to have 
been in this case under the sea at 
some distance S.E. from St. Thomas, 
a direction often indicated in such 
occurrences. 
During the same day two slight 



Earthquake in St. Thomas. \Miocka, o\ift ^\. \>X»\i& v^ v^^^.^NSsis. 
— JMh W. Q. PaHgrave writes that\ot\ifti «.\. ncwvi^ ^«t^ 'v'^ lai^'^^* 
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Thomas ; they were unaccompanied 
by noiae. — Nature, 

The Connexion between Col- 
liery £bq;>lo8ion8 and Weather 
in the Year 1872.— R. H. Scott 
and \V. Galloway read the paper, of 
which the following is an abstract, 
before the Meteorological Society, 
1874. 

The number of fatal explosions 
which occurred during the year was 
70,cau8ingthelossof lG31ives. Three 
of these killed, each of them, more 
than ten men, being the same as the 
average number of serious explosions 
for the last twenty years. The num- 
ber of non-fatal explosions was 224. 
A comparison of the dates of all 
recorded explosions with the curves 
of the barometer and thermometer 
kept at Stonyhurst for the Meteoro- 
logical Olhce leads to the following 
results : 58 per cent, of the explo- 
sions are due to changes of pressure, 
17 l)er ceut. to great heat of the 
weather, while 25 per ceut. -are not 
attributed by the authors to 
meteorological agencies. These pro- 
portions are nearly the same as 
those which have come out from the 
discussions of similar facts for pre- 
vious years. The next question 
touched upon was the alleged greater 
prevalence of explosions with cer- 
tain winds, and it was shown that 
the ordinary changes of pressure 
and temperature in the wind rose 
were hardly sufficient to account for 
the explosions which are found to ac- 
company sudden changes of weather. 
The paper also discussed a diagram 
exhibiting the continuous curve of 
barometrical pressure from the Glas- 
gow Observatory for the last nine 
months of 1873, and a curve show- 
ing the prevalence of tire-damp in 
the mines of the West of Scotland 
district for the period. The books 
of thirty-five mines about Glasgow 
have been used for the comparison. 
The two curves show a remarkable 
accordance in their course. The xe- 
suU Bhowa that the escape oi ^te 



damp is related mainly to the condi- 
tions of atmospherical pressure, and 
that a careful watch over the baro- 
meter is, above all, necessary in each 
colliery, though one such record 
would suffice for several adjacent 
mines. 

Atmospheric Currents in the 
West Indies. Mr. W. G. Pal- 
grave, in a letter to Nature, says, 
uiat during an average period of mne 
months in the year the regularity of 
the air-currents over the Virgin 
group resembles clockwork, 'nie 
surface, or lowest current, is formed 
by the trade-wind, which blows 
briskly from the north-north-east, 
with a slight variation northward 
during the night and early morning, 
and a corresponding deflection south- 
ward from noon till near sunset. 
Varpng in strength from a li^ht 
breeze to a brisk gale, it is hardly 
ever absent : its greatest strength is 
usually at or near 3-4 A.M., and 
about the same hours p. m. It gene- 
rally bears with it li^ht masses of 
cumulus, from which there fall occa- 
sionally showers, heavy, but very 
short in duration. This air-current, 
known as the trade-wind of these 
regions, does not appear to exceed 
2,000 feet in vertical height. 

Next above this current comes the 
south-west wind, rarely absent ; it 
brings with it light cirrus clouds, 
but seldom cumulus or other indica- 
tions of rain ; its excess of moisture 
having been probably discharged 
while crossing the mountains of the 
South American continent. Very 
rarely, indeed, does this wind de- 
scend low enough to have effect on 
or even near the surface ; when it 
does so, which generally occurs dur- 
ing the summer and autumn months, 
it is deflected to the south, and then 
becomes loaded with moisture, and 
accompanied by heavy nimbus clouds 
and electric phenomena. 

Highest of all the west wind 
xevgaa, TCi'dxiL^'^^^ Vs^ very light cir- 
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rapidly disappearing ; it has at times 
a slight deflection to the north. 

These three winds blow with 
scarcely any interruption from No- 
vember to June inclusive ; almost- 
the only variation being afforded 
by the north or north-north-east 
wind which sometimes prevails, but 
near the surface only, for a few days 
together during three winter months. 
When — a rare but much -desired 
event— a southerly current occurs 
about this time, it brings heavy 
clouds and abundant rain. While 
the wind is from the north and north- 
east, great dryness is indicated by 
the hy^ometer. 

But m the months of August, Sep- 
tember, and October, and often m 
the latter half of July, the polar or 
north-east current loses its strength, 
and is often neutralised or even con- 
quered by the southerly winds. 
These during the summer are usually 
light, and accompanied by a clear 
and serene sky, only clouded when 
the north-east, regaining for a time 
its supremacy, drives the south back, 
and precipitates heavy showers, amid 
thunder and lightning, sometimes 
lasting for three or even four hours ; 
after which the wind veers roimd 
again to the south-east and south. 
The same phenomena, when intensi- 
fied, concentrate themselves into a 
hurricane or cyclone— a rare occur- 
rence in this island, not more than 
four of any great severity having 
taken place at St. Thomas in the 
course of the present centuiy. .Heavy 
gales sometimes blow here during the 
winter months, from between north 
and north-east, but from no other 
quarter of the compass. They are 
accompanied by cold, the thermo- 
meter sinking to 74" Fahr., or even 
lower, with a dull, cloudy sky, and 
little rain. 

Another phenomenon, peculiar to 

the winter and spring months, is 

white squalls ; they take place on 

calm days, generally at noon, and 

aear tite abore; their area is very 



limited, and their duration does not 
exceed a few minutes ; they resemble 
a miniature hurricane, and appear to 
be due to similar causes ; but with- 
out any circular motion. They are 
much dreaded by the small craft of 
these seas ; a slight fall of the baro- 
meter is their only premonitory indi- 
cation. 

Fogs, Field-ice, and Ice- 
bergs in the Atlantic in 1874. 
— The fogs much interfered with the 
success of mackerel fishery, and the 
boats frequently remained idle for 
days. No one who has not met with 
these fogs can form an idea of their 
density. With a bright sun shining 
over head, objects could not be dis- 
cerned at the distance of 100 ft On 
one occasion hundreds of tons of 
cargo remained two days in New 
York before it could be transported 
across the Hudson to Jersey city, 
although the distance was under a 
mile from wharf to wharf. 

At sea the fogs extended almost 
without a break for 1,600 miles, the 
wind being from east, through south, 
to west. When sounding the steam 
whistle I noticed, what has pro- 
bably been noted before, that the 
denser the fog the greater were the 
reverberations, and that the echo 
was always heard to windward as 
plainly as if it were deflected from a 
cliff in that direction. None were 
heard to leeward. These fogs are 
attributed to the great difference 
which exists in spring and summer 
between the temperatures of the air 
and water. Having, however, often 
remarked that they come when these 
conditions are not found, I am in- 
duced to believe the cause must often 
be looked for in the atmosphere 
alone, by the mixture and condensa- 
tion of the different strata of air 
there. At times these fogs are in 
streaks, and the alternations of heat 
and cold, as they sweep by, are very 
noticeable. Now, if the S(^le cause 
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water, I cannot understand wby this 
should be, unless the sea was com- 
posed of similar streaks of hot and 
cold water, which here is not the 
case. 

In the Atlantic, early in Feb- 
ruary, field- ice and bergs had reached 
the parallel of Cape Race, and after- 
wards reached as far south as 42"* N. 
lat., drifting to the north-west in 
the heated waters of the Gulf 
Stream. Hundreds of square miles 
of the steam and sailing tracks be- 
tween America and this country 
were dotted "witli them. A few of 
the bergs were supposed to be 
three mucs m length, and on two 
occasions steamers passed through 
or around ice-fields 100 miles in 
length. It is also alleged that 
another was stopped five hours by 
field-ice so far south as the forty- 
third parallel. 

Unless the weather be very foggy, 
an iceberg is easily distinguishedon 
the darkest uight at a considerable 
distance by the light reflected from 
it, and to this cause I attribute the 
ereat immunity of sliips from acci- 
dents. Ordinary islets dropped in 
the Atlantic would cause au infinity 
of wrecks, owing to the absence of 
this useful property. When an ice- 
berg reaches a low latitude it loses 
much of its beauty ; the brilliant 
wliite and prismatic colours which 
it had in the uorth disappear, and 
the whole mass, except under pecu- 
liar circumstances, looks like a 
mountain of soda. At rare intervals, 
however, during a gorgeous sunset, 
the tinted clouds are reflected on its 
sides, and their various colours flash 
across like the shades of a rich shot 
silk, but infinitely more beautiful. 
The cause of their early appearance 
so far south this spring is a mys- 
tery ; many attribute it to a mild 
season. I cannot concur in this 
opinion. No man can with certainty 
assert that in the Arctic regions a 
January temperature can cause tbe 
Nocture of such masses from tbeir 



original beds. — Cdtie, July 28, Wm 
W. Kiddie, in ''Nature.'' 

Forests and Rainfall. — The 
influence of forests on the rainfall 
has long been the subject of discus- 
sion. In various parts of the forest 
of Halatte, MM. Fautrat and Sarti- 
aux fixed rain-gauges and other in- 
stnunents. Simuar instruments 
^ere fixed by thenf over open 
ground. The result of six months' 
observations has been to show that 
in the forest 192*50 nmi. of rain fell, 
and in the open ground 177 mm., 
a difference of 15*^ in favour of the 
forest. Hence, they consider tha^ 
forests are a provision to secure an 
increased rainfall. — Atheiueum. 

Effects of Currents on the 
Temperature of Sea and Air. 
— Professor H. Mohn, of Christiania, 
communicated to the Scottish Meteo- 
rological Society a paper which, as ex- 
plaiuing certain cHmatological pecu- 
liarities, was of some importance. 
The resiUts of the very extensive in- 
vestigations are as follows : — 

1. That the surface of the sea in 
currents in narrow sounds, in sum- 
mer, is colder than in neighbouring 
places, where there is a wider sheet 
of water. 

2. That an effect of the reverse 
kind takes place in winter, but in a 
much smaller degree. 

3. That both effects together 
diminish the yearly range of the 
temperature of the surface of the 
sea. 

4. That these circumstances in- 
fluence the temperature of the air 
in the same direction at such places, 
and that hereby a part of the anoma- 
lous, strongly-marked oceanic cha- 
racter which places in such situa- 
tions exhibit is accounted for. 

Distribution of Auroras. — 
An interesting paper has recenihr 
been published by Professor H. 
Fritz, on the geographical distribu- 
tion of the auroral or polar light. 
H.e \iaa ^\x<icfefc^<s^ va. <^\^s^iro£^tAn.^a 
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exhibits lines of equal amount of 
frequency and intensity of the 
auroras, similar .to those well-known- 
ones' which represent the meteoro- 
logical and magnetical conditions of 
dmerent parts of the earth. The 
curves in question stretch farthest 
to the south on the eastern side of 
North America, and approach 
nearest to the geographical poles in 
Siberia. Thus, Berlin is nearly on 
the same line with Okhotsk, in 
Eastern Siberia, and with Charles- 
town in the United States. The line 
passing through Droutheim, in Nor- 
way, passes across the mouth of the 
Lena, traverses Behring's Straits 
under the arctic circle, and in Ame- 
rica passes to the north of Lake 
Winnipeg, and across the southern 
part of Hudson's Bay. Professor 
Fritz notices a remarkable connexion 
of the line of greatest frequency of 
the auroral light with the boundary 
of permanent ice, which is also 
earned southerly on the American 
and Greenland coasts where drift-ice 
is most constant. This is fully con- 
sistent with the observations of 
many Arctic voyagers, who have 
remarked a great abundance of 
auroras at times and places when 
the accumulations of ice have been 
the greatest; as well as with the 
prevalent belief in Scotland that, 
with the increase and decrease of 
ice on the coast of Greenland, the 
northern lights become nK)re and less 
frequent respectively. — Athenaeum. 

Kainy Season in the Torrid 
Zone. — M. V. Eaulin's observations 
lead him to divide the year into 
two equal parts — from Apnl to Sep- 
tember, and from October to March. 
In the interior of tropical America, 
the largest amount of rain falls 
during the hot months ; while in the 
regions near the coast, the cold 
months are the wettest. In the 
basin of the Atlantic Ocean, a similar 
opposition prevails. To the West, 
in Americsy hetween Mexico, Cen- 
tnd America, Venezuela, and tlie 



West Indies to the north ; and New 
Granada, Guiana, and Brazil to the 
south. To the east, in Africa, be- 
tween Senegambia and the Cape de 
Verd Islands to the north ; and 
Guinea and the Ascension Isles and 
St. Helena to the south, similar 
opposition has been found. Mexico 
and Central America form a barrier, 
more or less elevated, between the 
Atlantic and the Pacific Oceans, on 
which the rainfall occurs in the 
summer. It is the same at Vera 
Cruz, on the coast ; but at Talasco, 
Belize, and Aspinwall, the maximum 
of rain does not fall until October. 
In the Greater Antilles, between 
the tropics and 18^ north, the most 
rainy months are in the summer ; 
while in the Lesser Antilles the 
greatest rainfall is in September or 
October. In Guiana those months 
are the driest which are the most 
rainy in the West Indies. M. 
Baulin's observations from other 
places all go to show that the rainy 
mouths in certain localities are the 
dry ones in others. — Athenceum. 

Velocity and Force of the 
Wind. — R. H. Scott, in a paper 
read before the Meteorological So- 
ciety, stated that he considered the 
existing scales of wind force unsatis- 
factory. The highest pressure, cor- 
responding to Force 6 of the Land 
Scale, was 36 lb. per square foot, 
whereas pressures of above 401b. 
had frequently been registered. He 
further brought forward proofs of 
the irregularity in the distribution 
of such high pressure. He then 
spoke of the Beaufort Scale, and 
pointed out some of its defects ; but 
stated that, speaking generally, it 
might be considered to be a rough 
classification of the wind force, exact 
enough for practical purposes, and 
proceeding by nearly equal degrees. 
He had recently made experiments 
at Holyhead and at Yarmouth to 
test the velocitY t^otdsai^ Vs^ \kiR. 

\ \io\aa ^V^a. ^^^ ^^s^wSL'^'^EQsssi^^^iBR. 
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Beaufort Scale were reported. The 
result was a scale which agreed 
closely with that given by Schott 
as a deduction from theory, in his 
discussion of the observations made 
by Sir F. Leopold MHJlintock in the 
Fox, and published by the Smith- 
sonian Institution. Inasmuch as the 
accordance of practice with theory 
was very great, he proposed this 
scale for general adoption : — 
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The paper then went on to point ont, 
from experience gained at Holyhead, 
Yarmouth, and Falmouth, the serious 
discrepancies which had been proved 
to exist in the records of velocity 

. for the various points of the com- 
pass, especially at Yarmouth, and 
which showed that local situations, 
not only the contour of the country, 
but even the very shape and height 
of the observatory, and the adjacent 
buildings, exercised a most serious 
iufhiencc on the correctness of the 
data afforded by the instruments. 
It therefore seemed dangerous to 
reason as to the mean motion of the 
air over the British Isles from the 
ancmometrical records of one or two 
stations, as had been done by Dove. 
Thermometric Sensibility. — 
G. J. Symons has given to th^ 
Meteorological Society the results of 
a series of comparis(ms of the speed 
with which thermometers with bulbs 
of various sizes took up the true 
temperature to which they were ex- 
posed. Three series of thermometers 
were used ; a set with spherical bulbs 
filled with mercury, and varying in 
diameter from a quarter to three- 
quartera ot an inch — the result was 

that the small bulb took up the true 

temperature in about three minutea. 

while the large bulb took three 



times as long; a seoond set were 
similar in form, bat filled with 
spirit — ^they were more slaggisl^ but 
the small spirit ones were more 
prompt than lai*ge mercurial ones ; 
lastly, the new patterns of spirit 
minimum thermometers, introduced 
by Oasella and Hicks, were tested 
and found as sensitive as ordinary 
mercurial thermometers. 

The Relations between the 
Solar Spots, Storms at Paris, 
and Tempests in the North 
Atlantic— M. Po^y has observed 
that the storms at Paris and Fecamp 
coincide (in their maxima), like the 
hurricanes of the Antilles, with the 
maxima of the solar spots ; but that 
North Ajtlantic tempests and gales co- 
incide with the minima of sun-spots. 
The writer tabulates 1,067 storms at 
Paris in the period 1785 to 1872, 
and 310 at Fecamp from 1853 to 
1872, also 829 Atlantic gales from 
1860 to 1868. The distribution of 
the first-mentioned embraces 8 
maximum periods of spots, of which 
6 agree with the maxima of storms. 
Of 8 minimum periods, 5 coincide 
with those of the spots. These 
results agree with those he 
obtained for the hurricanes of the 
Antilles. Considering the difference 
of the phenomena, and that of lati- 
tude, this agreement points to 
cosmic influence. As regards the 
North Atlantic tempests and gales, 
the minimum of mstances corre- 
sponds to the maximum of spots in 
1860, and the maximum of instances 
to the minima of spots in 1867. M. 
Poey considers that there are in the 
centre of the Atlantic two systems 
of tempests — ^the one produced by 
predominance of the polar current, 
and back-flow of the equatorial cur- 
rent to the limit of contact between 
the cold waters and the hot waters 
of the Gulf-Stream (these are the 
winter and European tempests); the 
ot\vet% YXkN^T^ely produced at tiiis 
\vGD\t V^ >^^ '^t^'csissaAa^s^ ^ the 
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of the polar current (these are the 
true equinoctial hurricanes which 
reach us from the intertropical re- 
gion, starting from lO*' N. lat. The 
relation between these two systems 
of cyclonic x>erturbations seems to 
consist in the fact that the predomi- 
nance and energy of the polar cur- 
rent corresponds to the minima of 
the spots, while the predominance 
and energy of the equatorial cur- 
rent corresponds to the maxima of 
spots. — Comptes Rcndus. 

The Winter of 1874.~-M. de 
Tastes h^lds the theory that there 
is a large air-current, an aerial river, 
accompanying the Gulf Stpeam, pass- 
ing over Northern Europe, then 
going south over the east of Europe 
(becoming more and more dry during 
its progress) and entering tropicsd 
Africa, and probably uniting with 
the north-east trade-winds on the 
east coast, while the equatorial cur- 
rent is a returning branch. Vortical 
movements arise from friction of the 
current with the comparatively calm 
mass of air forming (in our hemis: 
phere) the left bank of the river, 
where these movements are opposite 
to that of the hands of a watch. The 
river has its floods and its abate- 
ments ; during the former the whirl- 
winds are more frequent and intense. 
The aerial circuit circumscribes a 
mass of air having higher atmos- 
pheric pressure than the body of the 
current, and which is to the current 
what the Sargasso sea is to the Gulf 
Stream. In this zone of calms the 
air has only irregular movements 
from causes purely local, or eddies 
in its circumference. Its extent 
varies with the amplitude and force 
of impulsion of the surrounding 
river, sometimes being compressed 
within the limits of Central Europe, 
when the isobaric maps shoV a 
series of irregular concentric circles, 
the gradient decreasing from the 
centre to the circumference, about a 
tame centre of compression. The 
cbanoter oi oar winter is in great 



measure, determined by' the situa- 
tion and extent of this zone of calms. 
If it rests on the Mediterranean and 
the north of Africa (the most ordi- 
nary case) the bed of the equatorial 
current extends over the British 
Isles and the north-west of France, 
and we have mild and rainy winters. 
If the zone of calms is carried further 
to the south, the current bends east- 
wards towards Spain and the Medi- 
terranean. France is then on the 
left bank, and the cold air of nor- 
thern latitudes comes to it. It is 
then we have the intense winters, 
which, fortunately, occur only twice 
or thrice hi a century. Lastly, the 
equatorial may have such a force of 
impulsion that it approaches Europe 
by the north of Norway and Lap- 
land, letting the zone of calms cover 
Central Europe. Cold weather may 
then occur in our latitudes, but it is 
due to excess of nocturnal cooling 
over the weak insolation of our short 
days. We are then on the right 
bank of the current, separated from ' 

polar colds by its whole breadth. 
The winter is moderately cold, the 
rains are rare, fogs abundant, winds 
weak, and our watercourses fall. — 
Comptes Rendus. 

Deep Sea Thermometry. — 
Dr. Neumayer has presented to the 
Geographical Society of Berlin a 
photographic apparatus for deter- 
mining the temperature of the 
currents at the greatest depths of 
the ocean. There are many ingenious 
peculiarities about the apparatus, but 
it is essentially a thermometer fixed 
in a copper bottle, with a piece of 
photographic paper on one side of 
it, and charcoal points as the termi- 
nal poles of an electrical apparatus. 
At any desired depth the connexion 
is made with the battery, and the 
electric Ught produced marks the 
height of the mercury in the thermo- 
meter on the photogca^hia ^«.^^. — 
Ath,CTiccum. 

Deep Sea ^V^trs^ssrnv^^.'e:^--- 
For the -^xjir^^e ^i ^jaa^x^^^ssi^^^^sk 
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temperature of the sea at various 



thermometer. The fan or nidder 



depths, and oq the bottom itself, a points upwards in its descent through 
thermometer is used, having its bulb \ the water, and necessarily reverses 
protected by an outer bulb or casing, i its position in ascending. This 
to enable it to endure the pressure of | simple motion, or half-turn of the 
about 1 ton per square inch to every , rudder, gives a whole turn to the 
800 fathoms, but the only thermo- thermometer, and has been found 



meter for resisterioff temperature 
and bringing those indications to the 
surface is the Six's thermometer — an 
instrument acting by means of 
alcohol and mercury, and having 
movable indices with delicate springs 
of human hair tied to them. Ne&retti 
and Zambra have constructed an 
instrument which is self-registering 
by upsetting or throwing out the 
mercury from the indicating column 
into a reservoir, at a particular 
moment and in a particular spot. 
The instrument has a protected bulb 
thermometer, like a syphon with 
parallel legs, all in one piece, and 
having a continuous communication. 
As soon as the descent of this line to 
which the thermometer is attached 
and a reverse motion 



ceases. 



IS 



given to it, so as to pull the ther- 
mometer to the surface, the instru- 
ment turns once on its centre, first 
bulb uppermost, and afterwards 
bulb downwards. This causes the 
mercury, which was in the left-hand 
column, first to pass into a dilated 
syphon bent at the top, and thence 
into an opposite tube, where it 
remains, indicating on a graduated 
scale the exact temperature at the 
time it was turned over. The ther- 
mometer proper is provided *with a 
small glass plug, which cuts off, in 
the moment of turning, the mercury 
in the column from that of the bulb 
in the tube, thereby insuring that 
none but the mercury in the tube can 
be transferred into the indicating 
column. The contrivance for turn- 



ing the thermometer over may be 

described as a short length of wood 

or metalhaving attached to it a small 
rudder or fan : this fan is placed, ou^ _ 

a pivot in connection with a second-, \t\ie ^\lotV» XoxJo -vimNs^ *§Qa^ \a. tke 
on the centre of this ia fixed tl[i©\\otig,^x T\a«& x^wt\i \ft ^^ioA ^»<^«3:^ 



very effective. This instrument has 
proved very successful when used in 
the '* Challenger" expedition, and is 
to be supplied to the Arctic expedi- 
tion about to set forth. 

Method of Construction of 
a New Barometer. — Dr. J. P. 
Joule, F.K.S., in a communication 
to the Lit. and PhiL Soc.,*^ Manches- 
ter, says : — The condition of the 
instrument placed on March 18 in 
the Society's Hall proves that it is 
possible to use sulphuric acid on the 
top of tlie mercurial column without 
chemical action taking place. I have 
therefore proceeded to prepare other 
tubes with a view to test, by practi- 
cal work, the merits of the new 
contrivance. A tube of about ,^ inch 
bore is selected. It is first cleaned 
by drawing a knotted string through 
it. It is then beut to the siphon 
shape ; and near the longer end it is 
drawn to a capillary tube. It is 
then washed with nitric acid ; after- 
wards with sulphuric acid. The 
sulphuric acid is then drained off 
Mercury is then poured into the 
short limb. The end of the longer 
limb is then attached to my mercu- 
rial exhauster. On working this the 
mercury rises in the tube, and, 
being replenished by pouring it into 
the short limb, soon arrives at the 
height due to the atmospheric pres- 
sure. It carries with it the acid left 
adhering to its sides, so that after a 
few hours half, or what is better, one 
third of an inch of acid stands above 
the mercury. Small bubbles of air 
seefti to arise ; but by leaving the 
tube in connection with the euiaus- 
ter for a day or two these finally 
ceaa«. Matcmty is then poured into 
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part of the tube. This is then sealed 
and then detached from tbe ex- 
hauster. Mercury is then. poured 
into the shorter limb until it stands 
in the long one at a convenient 
height. Siuphuric acid is then in- 
troduced into the short limb until it 
forms a column equal to that in the 
longer limb. A small tube is finally 
attached to the short limb, and dip- 
ping a little way into a small bottle 
containing a small quantity of sul- 
phuric acid, prevents the access of 



moist air into the short limb. The 
tube thus completed possesses 'the 
following advantages :— 1st. There 
is the utmost faciUty in the move- 
ment of the column, so that the most 
minute changes of pressure are at 
once registered without any dragging. 
2nd. The depression produced by 
capillary action is reduced to one 
half, so that the siphon arrangement 
can be satisfactorily used as affording 
an accurate neutralisation of capillary 
action. 
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Domestication of the Kan- violent storm, he took refuge in an 
garoo. — The suggestion has been ino, in the first village he found on 
made that kaoearoos might be gene- his road. The death of a lean 
ridlv cultivated in parks and other chicken was the immediate result of 
enclosures in this country ; and it is ^ this unexpected visit. The cook, 
probable that they would prove ' placing the almost fleshless fowl 
quite as useful as deer. A French upon tne spit, immediately tried to 
naturalist, M. Comply, has recently seize a terrier who was to turn it. 
published some novel information on The terrier absolutely refused to 
the su])ject, which seems to show perform the duty assigned him ; he 
tiiat the proposal is perfectly feasible ' would yield neither to blows, threats, 
in every way. The experience of nor caresses. So much firmness at- 
tlic various zoological societies in i tracting his attention, he inquired if 
Europe shows that this marsupial ' the poor beast were making his first 
will thrive and breed in our climate, j trial, but was told that the dos 
damp bcin^ the only condition which had decided in his head that he and 
is fatal to it. it will bear great ex- , his comrade must divide the labours 
trenies of heat and cold without in- of roasting regularly between theuL 
jury. M. CornC'ly says that they | He was the last to turn the spit, and 
are not destructive to trees and ' he now concludes that it is not his 
shrubs, and that if any individuals ' turn to work. The words *it is not 
contract the habit of barking trees, I his turn now ' seemed to Amp^)re to 
tliey can be broken of it by shutting ' include a world of meaning. At his 



them up for two or three days with- 
out food. On beinc released they 
are so eager in search of grass that 
they do not touch the trees. As an 
ornamental adjunct to an English 
park, the presence of kangaroos 
would prove very valuable ; their 
skins are highly prized on account 
of the quality of the leather, and 
most probably the principal obstruc 



request the stable boy was sent into 
the street to fetch the second dog. 
This one showed the most exemplary 
docility ; the rotatory drum re- 
ceived him, and he would soon 
have finished the task, if, wishing to 
complete the experiment, Am^re 
had not caused hun to be removed 
in order to give the refractory dog a 
new trial. The refractory dog, whose 



tion to the more general cultivation | turn had now come, obeyed the first 
of the animal is the prejudice that ; signal of the cook, entered without 
exists against the introduction of resistance, and went to work like a 
novelties. — Nature, ' squirrel in its cage." A thinker 

Reasoning Power of the ,' liKe Ampere, who at once abandoned 
Dog. — Araco, in his recent **Eulogy '■ theories if he found them incapable 
on Anipbre, says he was a profound | of being harmonised with facts, saw 
student of the mental phenomena of : at once the full meaning of this in- 
the lower animals, and gives the j cident. 

following anecdote as having first ' Wolf-reared Children. — ^Mr, 
directed bis attention strongly to the ^V. Balls of the (>eolo^cal Survey of 
subject: — "Being overtaken 0Tie\lTi^?k, "Viaa oK^TKOELXofikSA^fid to the 
w^At, ziotfarfromMontpelier,bya\A.B\ait\Q ^wJ^Vj qV ^fi««a^^e^ vrsa 
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notes on children found living with 
wolves in the North-West Provinces 
and Oudh. In all these stories the 
wolves are alleged to have communi- 
cated much of their natural ferocity 
and their untamable disposition to 
their foster-children. Thus, in two 
cases, the children are described as 
wUd animals in every point of view. 
These children were taken to the 
Orphanage at Secundra, and their 
habits are described by the Superin- 
tendent, the Rev. Mr. Erhardt. Of 
one of the boys he says, ** He drank 
like a dog, and liked a bone and 
raw meat better than anything else ; 
he would never remain with the 
other boys, but hide away in any 
dark corner. Clothes he never would 
wear, but tore them up into fine 
shreds." This poor fellow soon died, 
but the other boy has lived in the 
Orphanage for six years. Although 
thirteen or fourteen years of age, he 
has not learnt to speak, but he has 
become so far civilised as to relish 
raw flesh less than he formerly did. 
On the Mental Differences 
between the Sexes. — The ques- 
tion discussed in this paper, read by 
Mr. W. L. Distant to the Anthropo- 
logical Institute, was, Is there clearly 
proved to be a mental difference be- 
tween the sexes, and is that differ- 
ence one of kind or only of degree ? 
Authorities were quoted to show the 
undoubted physical differences, such 
as weicht of brain, form of skull, 
&c. ; ako the now moderately well- 
established fact, that in primitive 
races the hair of women approximates 
more closely to that of man than 
obtains in a higher state of civiliza- 
tion. But, it having been clearly 
proved that the advance of man is 
shown by a higher form of skull and 
increase of the cranial capacity, an 
attempt was made to show sowe of 
the conditions that had retarded 
women in the mental struggle. The 
result seemed to prove that the 
mental ^vergencea might be greatly 
aooonated for, 1, b/ sexual selection, 



difference of education, and force of 
custom ; 2, by physiological condi- 
tions, — and that, as the race pro- 
gresses, the cranial capacity of the 
sexes, though not becoming identical, 
which is a physiological impossibi- 
lity, will yet become much less dis- 
tinct and divergent, which is a moral 
certainty if based on moral conclu- 
sions. 

The Rhinoceros sondaicus 
from Java, was in March last 
brought to this country for the first 
time, by Mr. G. Jamrach. The in- 
dividuaJ is a male, nearly adult, and 
the slight peculiarities which dis- 
tinguished it from R. unicornis can 
at last be thoroughly studied by 
English zoologists. It has been pur- 
chased by the Zoological Society, 
and may now be seen in the large 
mamm^J house, in Kegent's Park. — 
AthenxKum. 

Mechanical Aptitude of 
Horses. — From observations by M. 
Fritz on traction of mowing and reap- 
ing machines in America and Europe, 
it is clear that the average mecha- 
nical aptitude of horses for useful 
work rises to over three millions of 
kilogrammetres per day, or more 
than 83 kilogrammetres per second 
— a considerably higher estimate 
than those made by Poncelet, Morin, 
and others. In a walking pace the 
weight of the body is always sup- 
ported by at least two legs ; but in 
the trot and the gallop there is, be- 
tween each application, an instant in 
which the body is suspended in air, 
and has to overcome gravity. The 
author has estimated that the mean 
effort necessary in trot and gallop is 
about '10 of the weight of the body ; 
while for walking pace it is only '05. 
Now the farm horses about Paris 
weigh on an average 651 kilo- 

frammes, and give about 2,500,000 
ilogranunetres of disposable or use- 
ful work per day of ten hours. Thfi.-^ 
thua give Si \«\aX \ftx^i» \i't<:«R«ajf^ \»^ 
, produce *l,SWi,^^^ ^ ^c^Y.Vi-^^^'^^ 
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Sanson, in a p^per to the French 
Academy, shows that the total work 
of two millioDS of kilosranunetres, 
which he had taken in determining 
the mechanical co*efficient of the 
food, is only the minimum of general 
aptitude of horses. 

The FUght of Birds. — M. 
Marey has used Tarious artificial 
birds for experiment. Comparing 
their wing-stroke with that of cor- 
responding real birds he perceived 
that the former must be three or 
four times more rapid than the* 
latter in order to raise the weight. 
Some condition, then, increasing the 
resistance of tlie air under the wing 
must be wanting in his apparatus. 
This is, he showed, the translation 
of the birtL Air shows inertia ; 
that is, submitted to a constant re- 
pulsive force it resists stroncly at 
lirst, then acquires velocity, which it 
tends to rctoiu after the force has 
ceased to act. Move a light disc 
uniformly in a direction perpendicu- 
lar to its plane. It may be shown 
with a registering dynamometer that 
there is — (1) A considerable resist- 
ance at the beginning, from inertia 
of the air column ; (2) a weaker 
pressure maintained throughout the 
movement ; (3) a tendency to impul- 
sion of the disc when it has stopped, 
from the acquired velocity of the air 
column. Thus the resistance of the 
air to movements of bodies consists 
of a regular refjime, preceded and 
followed by two variable states. The 
former is that which various experi- 
menters have sought to measure. 
The resistance of the air attaining 
its maximum during the initial vari- 
able state, it is clear that the wing 
of a bird would find in the air a more 
solid fulcrum if, throughout its de- 
scent, it were placed in these initial 
conditions. Now, through transla- 
tion, the wing at each instant of its 
deaceut comea to act on a new 
column of air, which it tenda to 



colunms has not time to acquire the 
velocity of the wing; it ia thus 
compressed, and presents the maxi- 
mum resistance of the initial vari- 
able state. To test this theory M. 
Marey gave his artificial birds a 
horizontal movement of translation : 
attaching one, e.^., to the end of a 
lonff arm which was driven round 
while the wings were made to beat 
by means of a steam-driven air-pump. 
When the arm was stationary, the 
wing described between its extreme 
positions an angle of about 60**. On 
driving the arm* 10 metres per 
second the amplitude was reduced 
to 30** and even 20*, showing the 
effect of resistance of the air on the 
velocity of the strokes. 

Cumiine of the Fox. — In 
** Facts V. Fiction " the Hon. Grant- 
ley F. Berkeley writes : — "1 have 
£nown a fox in a last extremity of 
danger to leap into an open horse- 
trough in the middle of a farmyard, 
with the sunbeams shining full upon 
it, and lie in the bottom of it (which 
was dry) during the time that the 
whippers-in searched every barn, 
stable, pigstye, and cowhouse for 
him in vain. The hounds marked 
him at full speed up to the farm, 
flung round it with open eyes, and 
into the yard, and then, with noses 
down, — they had been nearly view- 
ing him after a very good run, — 
they affonled the indisputable fact 
that the fpx had ^ne no further 
than the buildings in question. No 
one thought of the great open stone 
trough under the pump in the middle 
of the farmyard— it was too evident 
to evoke suspicion ; so in it lay the 
beaten fox till huntsmen, hounds, 
and field retired, when a carter, 
bringing in his horses, went to the 
pump-handle, and at its first swing 
seemed to have pumped out a fox 
before the water came ; for out of 
the trough jumped the fox, and, 
v7Vt\i t». %^Wq1 \!l^ brush and a can- 



depress. But, from the short d\ira- \ miid:^ woawi^g, Wfc, yvVJa. \^ ^^aa» 
tj'on of the p^sure, each ot these \\ai^\>aftV,v«M^^^'^«^^s^^^^^^'^^ 
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flew, to beat his pursuers, perhaps, 
another day. 

"When hunting my hounds, the 
fox that used to trouble me most was 
a cunning old customer, who did not 
choose to run, and at the same time 
kept his very able wits about him. 
He turned so short, that he con- 
trived to be always close beliind the 
pack, and following them. 

The Origin of Fires from a 
Natural History Point.— Mr. A. 
Tozer, of the Chief Fire-station, 
Manchester, in Science Gossip, states 
that nits bite through water-pipes to 
allay their thirst. Other instances 
have occurred of rats gnawing a gas 
in mistake for a water-pipe : it has 
been thought that they heard the 
water bubbling in the gas-pipe, and 
have not found their mistake until 
they had penetrated the pipe. Phil- 
lips's warehouse. Church Street, was 
on two occasions damaged by fire 
jthroush some of the employes seek- 
ing £or the escaping gas with a 
lignt. 

He also says he has traced several 
instances of fires occurring through 
rats and mice gnawing lucifer- 
matches. Matches ai'e now dipped 
in paraffin wax instead of sulphur, 
as before ; the rats or mice have 
carried them under the floor for the 
purpose of gnawing ofif the wax ; in 
doing so their teeth have come in 
contact with the phosphorus at the 
ends, and so fired them. Iq 1856 
he attended a fire at the Sultan's 
Palace at Scutari, Asia Minor. After 
the fire, he gathered from under the 
flooring a quantity they had been 
gnawine. Some years ago a fire 
occurred in London, caused through 
a jackdaw getting at a box of lucif ers, 
and pecking them untU it set them 
on fire. Fires have occurred throuch 
rats and mice conveying under the 
flooring- boards oily and fatty rags, 
which have afterwards sponta- 
neously ignited. This is rather a 
common cause of Srea in c(Ttton- 
mlUa, 



One of the presents sent to the 
United Service Institution Museum 
is a rat's nest and young. The nest 
was set on fire by a lucifer-match, 
ignited by the old rat as she worked 
it into her nest. Lieutenant A. H. 
Gilmore, R.N., states that a tire oc- 
curred on board Her Majesty's ship 
Revenge from a similar cause. A few 
instances have occurred through the 
concentration of the sun's rays upon 
glass fish-elobes. Coloured bottles 
in chemists^ shops, cracks, and bull's- 
eyes in class have been known to 
focus sufficient heat from the sun to 
set buildings on fire. Fires have 
occurred through the spontaneous 
imiition of pigeon's dung under the 
slates and tiles of houses. Professor 
Buckland traced two fires to this 
cause. — See Builder y 28th Sept., 
1844. Birds' nests under the eaves 
and wooden crevices of houses, have 
been frequently set on fire through 
sparks from a neighbouring chimney, 
and have contained sufficient inflam- 
mable matter to set fire to the build- 
ings. 

A Fireman's Dog.— At one of 
the principal Manchester theatres, 
the proprietors engaged a person as 
night watchman, whose duties were 
to make a tour of the building during 
the performances, again immediately 
upon the close of the entertainments, 
and finally in the early morning. A 
stray dog ("Jack," I think, it was 
called,) became attached to the place j 
andregularly wentthe rounds witli the 
watchman, sniffing at every corner 
and diving into all manner of cre- 
vices where dangerous material was 
at all likely to accumulate, and, its 
work finished, lying at the feet of 
its self-chosen master. This nightly 
routine continued for some time, 
"Jack" being as regularly at his 
post as the watchman. At length a 
new arrangement of night- watching 
was made. The services of the 
watchman were dvK^\\!aft.<l'^\ycw^\sQi^ 
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however, become to attached to the 
fireman as he had been to hia friend 
the watchman, but he nerer missed 

Sung the rounds, generally alone, 
ut one luckless night '^/ack" in 
endeavouring to cross the stage, took 
the wrong opening, and nmde his 
first appearance before the public. 
Nothing could have been more 7nal (i 
propoA to **Jack," for, as ill-luck 
would have it, the manager himself 
was playing that night. His ven- 
geance had to be wreaked, and upon 
"Jack" was visited the summaiy 
punishment of total and final expul- 
sion from within the walls of the 
theatre. But- notwithstanding the 
edict, **Jack" now and again 
managed to elude the guard and 
made his round. Gradually, how- 
ever, finding himself so unwelcome, 
he ceased his visits entirely. — 
B. Pedcock. 

Bees and Wasps.— Sir John 
Lubbock has lately read an interest- 
ing paper before the Linnean Society 
on tliis subject. He considers that 
the recorded observations with re- 
ference to their power of communi- 
cation with one another, scarcely 
justify the conclusions which have 
been drawn from them. In support 
of the opinion that ants, bees, and 
wasps possess a true language, it is 
usually stated that if one l^e dis- 
covers a store of honey, the others 
are soon aware of the fact. This, 
however, does not necessarily imply 
the possession of any power of de- 
scribing localities, or anything which 
could correctly be called a language. 
If the bees or wasps merely follow 
their fortunate companions, the 
matter is simple enough. If, on the 
contrary, the others are sent, the 
case will be very different. In order 
to test this, the author kept honey 
in a given place for some time, in 
order to satisfy himself that it would 
Dot readily be found by the bees, and 
thea brought a bee to the honey, 



them, the latter, of coarse, implying 
a much higher order of intelligence 
and power of commnnication. After 
trying the experiment several times 
with single bees and obtaining only 
negative results, Sir John Lubbock 
procured one of Marriott's observa- 
tory-hives, which he placed in his 
sitting room. 'The bees had free 
access to the open air; but there 
was also a small side or postern door 
which could be opened at pleasure, 
and which led into the room. This 
enabled him to feed and mark any 
particular bees ; and he recounted a 
number of experiments, from which 
it appeared that comparatively few 
bees found their own way through 
the postern, while of those which 
did so the great majority flew to the 
window, and scarcely any found the 
honey for themselves. Those, on 
the contrary, which were taken to 
the honey, passed backwards and 
forwards between it and the hive, 
making, on an average, five journeys 
in the hour. He also, in a similar 
manner, watched a number of 
marked wasps, with very similar 
results. These and other observa- 
tions of the same tendency appear to 
show that, even if bees and wasps 
have the power of informing one 
another when they discover a store 
of good food, at any rate they do 
not nabitually do so ; and this seemed 
to him a strong reason for concluding 
that they are not in the habit of 
communicating facts. When once 
wasps had made themselves tho- 
roughly acquainted with their way, 
their movements were most regular. 
They spent three minutes 8uppl3ring 
themselves with honey, and then 
flew straight to the nest, returning 
after an interval of about ten 
minutes, and thus making, like the 
bees, about five journeys an hour. 
During September they beean in the 
morning at about six o*<dock, and 
\a.^T ^^«dl the mornings began to get 



marking it so that he could ascertain \ co\^, wi^ wiii^xi\x.^\»^«^-^r&feaxit 
whether it brought others or Beiit\mtexm^V^u\jvSLeLx>^ '^X^^ laa^ 
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therefore, rather more than fifty 
joameyB in the day. Sir John Lub- 
E)ock also made some experiments on 
the behaviour of bees introduced 
into strange hives, which seemed to 
contradict the ordinary statement 
that strange bees are always recog- 
nized and attacked. Another point 
as to which very different opinions 
have been propounded is the use of 
the antennsa. Some entomologists 
have regarded them as olfactory 
organs, some as ears, the weight of 
authority being perhaps in favour of 
the latter opinion. In experimenting 
on his wasps and bees, the author, 
to his surprise, could obtain no evi- 
dence that they heard at alL He 
tried them with a shrill pipe, with a 
whistle, with a violin, with all the 
sounds of which his voice was capa- 
ble, doing so, moreover, within a 
few inches of their head ; but they 
continued to feed without the 
slightest appearance of consciousness. 
Lastly, he recounted some observa- 
tions showing that bees have the 
power of distinguishing colours. The 
relations of insects to flowers imply 
that the former can distinguish 
colour ; but there have been as yet 
but few direct observations on the 
point. 

The Ladybird.— W. Spicer, in 
'* Science Gossip," remarks that the 
poetical sentiment which placed the 
Ladybird under the protection of 
the Blessed Virgin may be traced in 
other tongues beiaides our own. Thus 
in France these little insects are 
known as B^tes de la Vierge, BStes 
^ Dieu, Vaches ^ Dieu. In Ger- 
many they are Marien Kaf er, Marien 
WUrmchen, Gottes Schafflein, Her- 
gott's KUhlein; or Mary's beetles, 
Mary's wormlings, God's lambs, the 
Lord Grod's little cows. 

Ladybirds, as is well known, are 
great enemies to the destructive 
plant-lice. 

There is little doubt but that 

these names are the expression of a 

Mort of gratitude for a fact observed 



time out of mind by the peasantry 
of Europe, that these beetles are in- 
defatigable destroyers of the mis- 
chievous little aphids or plant-lice, 
which would, if unchecked, mar the 
fruits of man's labour to an incre- 
dible extent. That this is no exag- 
geration we know from the anxiety 
displayed by owners of hop-grounds, 
lest all their care should be thrown 
away and their hopes disappointed 
by the soft little atoms, which some- 
times crowd uj)on the tender ** bine, " 
extracting its juices and wasting its 
vigour. Then it is that *' Our Lady's 
bird " shows itself to be a friend in 
need. Urged by a sense, of the 
nature of which we have not the 
smallest conception, but which we 
call instinct for want of a better 
title — myriads of red-coated beetles 
assemble on the infected ground. 
Here they . wage unceasing war 
against the soft-bodied aphids, kill- 
ing and devouring like wolves in a 
sheepfold, and then disappearing as 
mysteriously as they came. 

The Trap -door Spider (My gale 
ccementaria). — This is a species 
widely spread over the South of 
France, which exhibits in its name 
the wonderful instinct by which it is 
marked. The Mygale excavates for 
itself in the soil a deep and spacious 
gallery, the entrance of which it 
oloses by means of a door, which it 
is impossible to open except by push- 
ing it from the inside. This door, 
composed of hardened particles of 
clay held together by silken threads, 
which the animal itself secretes, is 
very thick and solid. A silken hinge 
holds it in place and fixes it to one 
side of the gallery. A. Roger ob- 
served a curious struggle between 
this insect and a green lizard. The 
latter bounded towards the spider, 
which had just time to avoid the 
fatal stroke by drawing back with a 
rapidity at least equal to that of her 
enemy, WiA.N\a\s?D^ ^ossvsis^^'i^sSi'Sjfisw 

oi bet ^«^<&Ty. %Ci TV<ya!t.,\iSS^«^«t^ 
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tliat the toes of the right fore foot ' round and round, Bimultaneonsly 
were caught between the door and ^awiug out a row of ilireads by 
the aide of the tube, and vain were means of the fourth pair of legs ; 
the reptile^B efforts to diseugape it- with the Utter she rapidly sweeps 
self. It strove hard to raise the lid them over aud over the body of there- 
with its muzzle ; and, failing in this, volviug auimal ; in this way tlie whole 
after several attempts, it managed in l)ody is very soon surrounded by a 
the course of its struggle to insert sort of cocoon. After wrappiug the 
the cud of its tail into tlie slight threads round for some time, the 
opeoiuc made by its foot. Tiie arachnid pauses in her work, some- 
spider T>ciDg doubled up against the times to iutlict a bite, and, should 
wall of its den and holding on with she i)erceive any part not sufficiently 
all its might to the inner face of the covei-cd, and the animal still strug- 
silken door, which liowever, was gling, to heap on more threads, 
gradiudly yielding. At this critical , When the victim is ; too bulky to be 
moment Mr. Rof^rs emitteil a loud j revolved conveniently with the fore- 
brrrrrr ! The frightened lizard, in { feet, the spider runs round aud 
the energy of dtisixiir, tore its foot round. This operation usually oc- 
froui the trap, with the loss of two | cupies a few seconds ouly. The 



or three toes, and bounding into the 
grass disapi)eareil from view. My- 
gale as instantly closed her gate. 
The Diadem Spider {Epeira 



spider now breaks the threads sur- 
rounding the temporary cocoon, re- 
serving a single firm one, however, 
to drew it to her salle h inanger. 



dimhma). K. H also. —This spider ' But it is obvious that progressive 
diH^s not wait until the prey is fairly ; motion would pull the thread from 
involvcil, as the house spider is said ! the spinnerets so that the prey 
to do ; but rushes out when a lly | would be left behind. To prevent 
merely buzzes close by, aud, giving : such an occurrence, the spider places 
the web a shake, dai-ts back, and I one of the feet either on the single 
conceals itself from view. We will j thread or on the body of the victim. 
8upi>08e a large tly is caught : the ! Power of Memory in Bees. — 
active spider is \\\)0\\ it in an instant, . On October 29, 1873, I removed a 
and, burying the falces in the body | hive of bees in my garden, aftor it 

with ' 



of the struggling fly, waits, with | was quite dark, for a distance of 12 
these in8trumcntijim1)edded, until the . yards from the place in which it 
insect is dead. This takes several j had stood for several months ; and 
minutes. The spider does not always | between its original situation and the 
begin in this way ; sometimes she j new one there was a bushy ever- 
envelopcs her victim immediately > green tree, so that all sight of its 
after the first incision ; sometimes | former place was obstructed to a 
she envelopes it first and bites it j person looking from the new situa- 
afterwards ; and, finally, sometimes tion of the hive. Notwithstanding 



envelopes and leaves the prey sus 
pended without attempting to inocu- 
late the poison at all. I? the web 
contain no other capture, she drags 
the insect to the centre, there to feed 
upon it at her leisure ; but if there 
are other insects to dispose of, she 
leaves it where it was caught. The 
process of envelopment appears to 



this chanee, the bees, every day, 
flew to the locality where they 
formerly lived, aud continued flying 
around the site of what had been 
their home, until, as night came on, 
they many of them sank upon the 
grass exhausted and chilled by the 
cold. Numbers, however, retomed 
aiwe to their new position, after 



be aa follows ;— With the front pait \ YiovVxi^ \o<^^ \sv^^axi.\sst\X«&s hive 
of legs the spider turns tbe ]^ey\m\\» o\^ ^^aft^. ^\. T:^^^^^v^5M^ 
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the exhauBted bees up, and, having 
restored warmth to them (by leaving 
them for a time upon my coat- 
sleeve), I returned them to their 
companions. Here was an illustra- 
tion that the faculty of memory was 
superior to that of observation ; but 
that was not alL Nearly every bee 
which 1 picked up during the twenty- 
three days through which this 
effort of memory lasted was an old 
one; as was easily deduced from 
observing the worn edges of the 
wings : showing that, whilst the 
youn^ insects were quick in receiving 
new mipressions, and in correcting 
errors, the nervous system of the old 
bees continued acting in the direc- 
tion which early habit had affected. — 
John Topham, Nature, 

The Marine Aquarium at 
Naples. — E. Kay Lankester writes 
to the Athenceum : — The laboratory 
and Aquarium on the shore of the 
richest of European seas — a very 
paradise for naturalists, so long 
wished for and talked of — is now an 
accomplished fact. In the great 
Aquarium, which is open to the 
public, and daily reveals to inquisi- 
tive tourists the briUiant and won- 
derful inhabitants of the bottom 
of the Mediterranean Sea, the 
tanks are arranged so that the 
light entering the large oblong 
hall in which they are ph^d passes 
through them alone, and thus fully 
lights up their contents. Three 
sides of the hall are occupied by 
large tanks, whilst a double series of 
smaller ones extends along the 
centre, to which light is admitted by 
a central opening or court. Sea- 
water is pumped through these tanks 
by means of vulcanite piping (metal 
has to be avoided in order to prevent 
contamination), which had to be 
made expressly in England, as were 
also the glass plates which form the 
inner sides of the tanks. In the 
first tank on the left, as one enters, 
is a maaa of hrilll&nt orange-coloar, 
aame four feet iu Area, which, on 



closer inspection, is seen to be formed 
by a group of stony corals, each 
polyp nearly half an inch in diameter, 
and fully expanding its circle of 
tentacles to the current. These 
corals, which are similar to those 
building the coral reefs and islands 
of tropical seas, do not occur in 
northern latitudes, and cannot be 
seen nearer home than the Mediter- 
ranean. The next tank has an 
assemblage of long tentacled anemo- 
nes, closely packed side by side, and 
forming a group of wonderfidly 
graceful form and rich colour. 
Further on we come to some large 
Mediterranean Wrasse, which of 
all fish have, x^erhaps, the finest 
display of colour, and with these 
are several specimens of the Sepia, 
the cuttle-bone cuttle-fish. 'Ihis 
is a common animal at Naples, 
and is largely eaten, but has not yet 
been seen in English or German 
aquaria. Somehow the Sepia man- 
ages to suggest to one that he is a 
small marine elephant, his head 
having somewhat the shax>e familiar 
in that wise beast, and his arms 
being carried like the elephant's 
trunk. He swims altogether diffe- 
rently from the mode adopted by 
Octopus, a near relative, who is to 
be seen iu great numbers in some of 
the tanks, and often- of great size. 
The Octopus, when he loosens his 
hold of the glass or rock (over which 
he can crawl very nimbly by means 
of his huge sucker-bearing arms), 
swims backwards by opening and 
shutting the parachute-like mem- 
brane surrounding his mouth, formed 
hy membrane stretching between 
each of his eight arms. Sepia quietlv 
swims along by means of a pair of 
long translucent fins, which undulate 
regularly on each side of the body. 

In the Calamaries, which are to be • 
seen in another tank, this long 
marginal fin is extended greatly on 
each aide, %o «& "^ issrssv -^ ^-^cs^ ^ 
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the tame wav as a heron or heavy- 
flyiDg bird slowly flaps its way along 
in the air. The Calamanes are very 
delicate animals, nearly a foot long, 
and almost transparent. They are 
almost rod-like in proportions, and 
thoush the two large eyes point out 
tlie head, yet since the calamary 
moves with as much precision back- 
wards as he does forward, and seems 
to have no preference in the matter, 
visitors to the Aquariimi often mis- 
take his head for his tail. The 
electric Hay is seen loafing at the 
bottom of several of the larger • 
tanks, but his virtues are not d^y i 
appreciated by visitors. It is in- 1 
* t^ded to place one of these fish in a ! 
small open reservoir, so that those I 
who wish may **take a shock,*' an | 
experience which is really not pain- 
f at provided that the Ray be a small 
specimen or a little out of sorts, j 
The lar^e tanks on the right contain 
some sigantic Star-fishes and Sea- 
cucumbers, and many very large 
specimens of an Umbrella Jelly-fish 
(Khizostoma). It is not a . little 
curious to watch the small fish, like 
a John Dory, but not more than 
three inches long, who is the constant 
companion and inhabitant of these 
large Jelly-fish. The little fish may 
be seen swimming by the side of liis 
friend, and will then suddenly make 
a bolt under the skirts of the Jelly- 
fish, and be seen through the trans- 
parent substauce of its body-walls. 
Frequently the little fish remains in 
his strange abode for hours together, 
and is, of course, captured with the 
Jelly-fish. In the smaller tanks, 
the delicate ** pelagic " forms, those 
perfectly transparent glass-like ani- 
mals which swim on the surface of 
the sea, are daily renewed when 
weather permits. The Cestum 
Veneris is one of the most striking 
of these transparent organisms, being 
a hand of perfectly ^ass-like con- 
sisteDcy nearly a yard in length, 
nadulating like a snake, and slowly 
moving through the water by meana 



of two rows of large vibrating fringes, 
which glisten with all the colonrs of 
the rambow. Some of these are 
brought in nearly every day by the 
fishermen, and hundreds of the long 
chains of transparent Salpse, not 
to speak of Beroes, as big as lemons. 
Glass -shrimps, inhabiting the trans- 
parent little tubs known as Doliolum, 
and sometimes a Leptocephalus, a 
true vertebrate fish, of which one at 
first sees only the black eyes, all the 
rest of its body being absolutely as 
clear and invisible as a piece of 

flass, a really ideal ^host of a fish. 
Jpstairs is a large laboratory with a 
series of tanks and work-tables. 
Twelve zoologists can be accommo- 
dated here. Besides this there are 
several separate rooms, each provided 
with tanks and work-tables, and 
these are already in nse. The tables 
are let to various foreign Govern- 
ments for the use of their Univer- 
sities, and Cambridge has hired one 
for three years. 

The Octopus.— W. H. Booth, 
in Science Gossip^ gives a very inte- 
resting description of the English 
Octopus, of which the following is 
an abstract : — As its name implies, 
the octopus has eight fleshy arms or 
feet, which are about twice the length 
of the body, are very muscular and 
flexible, and taper down to a point 
little thicker than ordinary twine. 
Along the whole under surface of 
these arms is situated a series of cir- 
cular discs or suckers, of strange 
construction. These suckers are 
fixed in pairs, except the first half- 
dozen near the mouth, which are 
placed immediately over each other ; 
they form the chief means by which 
the poulp is enabled to seize its prey. 
I cannot do better than liken them 
to the pneumatic pegs used by pho- 
tographers. Like these pegs, the 
suckers have around the outside a 
broad soft band, which in the case 
oi tlie "i^e^ v& isiade of india-rubber, 
and vn ^Ai^i^» oli >E>icA qcXat^x^^ ^"v ^ ^kss^cc^ 
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cavity in the centre, and to this hol- 
low is attached a muscular piston, 
exactly fitting the aperture, capable 
of being worked up and down at the 
will of the animal. When, there- 
fore, the surface of this sucker is 
pressed against any substance, the 
withdrawal of the piston creates a 
vacuum, and powerful adhesion takes 
place. Having seized its victim by 
encircling it with his arms, the octo- 
pus drags the imfortunate animal to 
the powerful homy mandibles with 
which it is furnished, and makes 
short work of it. These mandibles 
are similar to the beak of a parrot, 
and are of ^reat strength, being able 
to break through the hard shelly 
covering of crabs or lobsters. En- 
dued with so much strength, the 
octopus makes its jaws very effective 
weapons. A Mr. Beale has described 
an encounter he had with an octopus 
in the Benin Islands, where he was 
searching for shells. Seeing one of 
these strange-looking monsters on 
the rocks, he endeavoured to stop it 
by pressing on one of its legs with 
his foot. As the animal still per- 
sisted in its attempts to escape, he 
cauffht hold of one of its arms, and 
triea to disengage it from the rocks, 
when the enraged animal sprang on 
his arm, and prepared to bite it with 
its beak. Fortunately, a companion 
came up, and released Mr. Beale 
from his ferocious assailant by means 
of a large boat-knife. The number 
of suckers possessed by our common 
octopus falls but little short of two 
thousand. The cold, slimy grasp of 
this small ct^ature is by no means 
pleasant ; how much less so must 
that of the larger species be ? The 
food of this cuttle consists chiefly of 
moUusks, which it collects and brings 
to its den : one would have supposed 
that an animal so low in creation, 
and of such a predatory nature, 
would devour its prey on the spot. 
The place chosen for the den is ge- 
neraiiy an isolated piece of Tock,^ 
ntuaM on the s^nd. The lar^ 



otter-shells (Lutraria)^ with those of 
the genus Tapes, and various others, 
form its favourite food. An amusing 
fact is that the octopus nearly always 
has a number of haugers-on, in the 
shape of small hermit crabs (Pagu- 
rus), mostly tenants of a common 
top-shell {Trochus cinereus). As the 
octopus is addicted to getting more 
food than it can possibly stow away 
in its capacious stomach, these act 
as its scavengers. The skin of the 
poulp is furnished with several co- 
lour-glands, which enable the ani- 
mal to vary its tiot. In a chase after 
one which I had disturbed, I noticed 
that when darting over sandy ground, 
its colour became very much lighter 
than before, whilst directly it ap- 
proached a rocky or sliingly portion 
of the coast, a darker hue x)ervaded 
its body. Darwin, whilst looking 
for marine animals at St. Jago, with 
his head near the rocks, was more 
than once saluted by a jet of water, 
accompanied by a slight gratine 
noise. On examination, he found 
out that this was a cuttle which, 
though concealed in a hole, thus led 
to its discovery. * ' That it possesses 
the power of ejecting water," says 
Darwin, "there is no doubt, and it 
appeared to me that it could cer- 
tainly take good aim by directing 
the tube or siphon on the under part 
of its body." As the octopus darts 
along, the dilation and subsequent 
contraction of the sac is very plain, 
and the rush of the water through 
the funnel is also easily discernible 
Its first action on being disturbed is 
to discharge some of the ink with 
which it IS furnished, in order to 
cover its retreat. This ink is of a 
more viscid nature than ordinary 
writing ink, and when spurted forth 
does not become generally suffused, 
but forms a dense cloud about the 
animal, and ultimately settles down 
to the ground. Even if all its sup- 
ply Oi YliV.Vk.'dS^ \WfcTV ^SS*2M«5^^.,*Si». 
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flesh of the octopus is sometimeB 
UBcd EH food, bat only by the poorer 
classes of the seaside population. 

American Minatory Fish.— 
Professor Bainl says : — It was for- 
merly supposed that certain tish, as 
the herring, the shad, and the ale- 
wives, with others of like habits, 
prosecuted an extensive migration 
along the shores of the ocean, cover- 
ing, sometimes, thousands of miles 
in tlie sweep of their travels ; and 
much eloquent writing has been ex- 
jiended by such authors as Pennant 
and others in defining the starting- 
|X>int and terminus, as well as ^e 
intermediate stages of the voyage. 
The sliad, too, which, as is well 
known, occupies all the rivers of the 
Atlantic coast from Florida to the 
Gulf of 8t. Lawrence, was thought 
to begin its course in the West in- 
dies, and in an immense body, which, 
going northward, sent a detacliment 
to occupy each fresh-water stream 
OS it was reached, the last remnant 
of the baud finally passing up the 
8t. Lawrence, and there closing the 
course. We now, however, nave 
much reason to think that in the 
case of the herring, the shad, the 
alewife, and the salmon, the journey 
is simply from the mouths of the 
rivers by the nearest deep gully or 
trough to the outer sea, and that 
the appearance of the fish in the 
mouths of the rivers along the coast 
at successive intervals, from early 
spring in the south to near midsum- 
mer lu the north, is simply due to 
their taking up their line of march, 
at successive epochs, from the open 
sea to the river they had left during 
a previous season, induced by the 
stimulus of a defiuite temperature, 
which, of course, would be succes- 
sively attained at later and later 
dates as the distance northward in- 
creased. 
Marine Aquaria. — W. A. 
Lloyd, in the AtJiencmm^ states that 
&U the early marine aquarium expe- 
limenta were made, not by tbe sea- 



side, but in Shoreditoh, Welldose 
Square, Ludgate Hill, Islington, 
Clerkenwell, and Begent's Park. 
The very preciousness of sea-wator 
in such places led to the invention 
of means of preventing the necessity 
of changing it, and this no change is 
the main principle of the whole 
tiling. His own experiments were 
besan in St. John Square, Clerken- 
well, and he even gathered living 
sea creatures — sea-anemones and the 
like, in the streets of London, at- 
tached to thrown -away oyster-shells, 
and kept them alive and well, in sea- 
water made from salts got at a Lon- 
don chemist's shop, dissolved in 
water from a London pump. And 
with a few glass cylindrical confec- 
tioner's jars and wide-mouthed bot- 
tles, standing on the window-sill 
of this Clerkenwell room, and with 
a foot-pan on the floor, he succeeded 
in efifecting all that he has ever since 
done with elaborate machinery cost- 
ing thousands of pounds. Mr. 
Lloyd always held that while vege- 
tation in aquaria was essential, it 
was needless to introduce it iu a 
ready-grown form, as it would come 
in the water by the action of light ; 
and that, in addition to the water in 
which the specimens were kept, it 
was necessary to have a much larger 
bulk of water in a separate but con- 
nected vessel, containing no animals, 
and to which hght had no access, 
for the more speedy purification of 
the whole mass, and for the preven- 
tion of the formation of locomotive 
zoospores of sea weeds, which make 
the fluid greenly opaque. 

The Swimming-Bladder of 
Fish.. — Of the changes in volume of 
the swimming-bladder of fish some 
are passive (from external pressure), 
others active (through efiforte of the 
fish). M. Moreau, in the Comptes 
HenduSj discusses passive variations 
of the perch, whose bladder is quite 
do^ed, \iQkVY\i^ no aerial passage. In 
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apparatus, that its volame varies 
directly as the pressure it ia subject 
to ; and that it varies uot only with 
great, but with very slight changes 
of pressure. It further appears, 
from a tracing, that the perch did 
not act on its bladder in movements 
executed by it freely (rising and 
sinking) in the containing vessel. 

The Sambaquis of Brazil. — 
Prof. G. S. de Capanema, Director- 
General of Brazilian Telegraphs, has 
given to Petermann's Geographische 
Mittheilungen an interesting descrip- 
tion of these old shell-mounds, which 
are similar to the Danish kitchen- 
middens. The term aamhaqui is said 
to be corrupted from the Guarani 
tamhd^ a shell, and ky, a conical hil- 
lock. As the natives of the coast 
formerly subsisted almost exclu- 
sively on the productions of the sea, 
shell-fish became an important arti- 
cle of diet. Of course it was essen- 
tial that the shells from which the 
molluscs bad been extracted should 
be thrown aside in convenient situa- 
tions, instead of being heedlessly 
scattered around, to the annoyance 
of the bare-footed native. Seasoa 
after season the shells would go on 
accumulating, until they formed the 
mounds in question, some of which 
are more than forty feet in height. 
These heaps consist principally of 
the Cryptogramma Tnaerodon, but 
associate with the shells are fish- 
bones, fragments of coarse pottery, 
stone-axes, charcoal, and even human 
bones. Some of the shell-mounds 
exhibit distinct stratification, the 
successive layers of shells being 
separated by thin layers of earth. 
Tne author believes that when the 
Cryptogramma-bank in a ^ven loca- 
lity became exhausted, the natives 
left the spot, and the shellmouud 
was then gradually spread over with 
vegetable growth. But after some 
years, when the shell-fish had grown 
afresh, the natives would return, 
and the refuse then ^ added would 
form a new layer ia the rnoimd. The 



age of the sambaquis has not been 
determined, but a careful examina- 
tion of the relics associated with the 
shells might settle this point, and at 
the same time throw light upon the 
history of some of the native tribes. 
— Athen<Bum, 

Water in Plants.— At a recent 
meeting of the Royal Irish Academy, 
Professor M*Nab read a report on 
some researches into the physiology 
of plants. These experiments were, 
first, a series to determine the amount 
of water transpired by leaves ; and, 
secondly, the ascent of water in the 
stem. The plants selected for both 
series of experiments were the 
cherry-laurel, the common privet, 
and the common elm.^ One series 
of experiments, to determine the 
amount of water transpired by 
leaves ; showed that, with very 
nearly the same exposure, and under 
the same conditions, the cherry- 
laurel lost, of water, 51*81 per cent, 
of the weight of the branch em- 
ployed ; the privet, 2678 ; the elm, 
65*61. Very many experiments were 
made to determine the actual rate at 
which fluid ^ascends in the stem. In 
Sach's experiments on this subject he 
fixed the rate to be 9 in. per hour. 
In Dr. M*Nab's first experiments he 
obtained a rate of 24 in. per hour. 
The present series of experiments 
were made on the same species of 
plants mentioned above. In the 
privet the rate was 6 in. per hour ; 
in the elm the rate was 15*6 in. per 
hour. But in botl^ plants the leaves 
and stem soon became flaccid, and 
the experiments were not completely 
satisfactory. In the cherry-laurel 
the rate in'one experiment was 24 in. 
per hour; in a second, 13*2 in. per 
hour ; and in a third, 18*6 in. per 
hour. The author also recorded a 
large series of experiments : 1. As to 
the rapidity of the ascent of fluid in 
stems when in (a) sun, (6) diffused 
da\li%\vt, Wi'i V<^S ^^V:w6»a. *=!.. ^^j^*- 
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in biUDches with the cortical tissae 
removed. 4. Rapidity of ascent in 
stems deprived of their leaves. 5. 
EUpidity of absorption of lithium 
when applied at apex of the branch ; 
and 6. Rapidity of ascent when 
Huid was taken up under pressure of 
mercury, intended to represent the 
root-pressure of the plant. 

Tne Basking Shark. — Pro- 
fessor Steeustrup, of Copenhaffen, 
has observeil that certain comblike 
bodies, which have been supposed to 
be appendages of the skm of the 
basking shark, are really sifting 
oi|;ans appended to the interior oi 
the gi]I-a]X3rtures ; and he infers 
that this hsh, the largest shark of 
the northern regions, which attains 
a length of thirty-five feet or more, 
lives, like the still more * ^' 



ffiganti( 
[>f smal 



whales, upon the bodies of small 
marine animals strained from the 
water by these peculiar fringes. The 
very fine rays com^iosing tlie fringes 
are live or six iuches long, and were 
some years ago shown by I^fessor 
Hannover to consist of dentine, so 
that each of them may be regarded 
as, to a certain extent, the analogue 
of a tooth. It IB remarkable that 
Bishop Gunnerus, who originally 
described the Basking Shark (Sela- 
chwt marimus), and regarded it as 
the fish that swallowed the prophet 
Jonah, hod noticed the existence of 
these brancliiol sieves more than a 
century ago ; but although some 
subsequent writers (such as Low, 
Pennant, Mitchell, and Foulis) have 
mentioned them, no one, except per- 
haps Gunnerus himself, seems to 
have recognised their importance in 
the economy of the fish. The late 
Sir Apdrew Smith, however, de- 
scribee the occurrence of a similar 
structure in his Bhinodon typicua 
C^the largest of living animals," 
according to Dr. Percival Wright, 
** the north whale excepted "), a near 
ally of oiir Basking Shark, wbich 
lahabita the Indian Ocean. I/>w 
states that the stomach of aspecimeii 



e|zamined by him ** was full of a red 
stuff, like bruised crabs, or the roe 
of the sea-urchin," but he oould find 
no fragments of fish in it. It is very 
curious to find these monsters of the 
deep depending for their subsistence 
on creatures wnose minuteness pre- 
sents such an absolute contrast to 
thef r own an^^antic bulk. 

Fairv Rings. — Dr. Gilbert re- 
cently described to the Royal Horti- 
cultural Society the results of some 
investigations made by Mr. Jjawes 
and himself on the conditions of the 
development of fairy rinss. The 
mycehum of the fungus which pro- 
duced the rincs accumulated nitrogen 
in the superficial layers of the soU 
with the r^mlt of stimulating the 
srowth of the ffrass and giving it the 
dark green colour which is charac- 
teristic of vegetation richly supplied 
with nitrogenous nutriment. W hen 
this luxuriant growth was grazed off, 
the soil was left relatively poor in 
nitrogen, and it was accordingly 
found that the superficial soU inside 
the rings was poorer in nitrogen than 
that outside it. 

The Parsnip belongs to the 
same tribe of plants as the Carrot 
( Umb€llifer(B)t and grows on similar 
soils. In its natural state the stem 
rises from two to three feet high, 
bearing yellow flowers, which are 
succeeded by thin, flat, oval-shaped 
fruit. It appears that this vege- 
table was in the neighbourhood of 
the Rhine, from which place the 
Emperor Tiberius had them brought 
annually to Rome. They were served 
for the table with their pith taken 
out, after being boiled ; and eaten 
with a sauce made of honey or mead. 
The ancients attributed wonderful 
qualities to this root, and it was 
much esteemed by the worshippers 
of Vulcan. Pliny tells us the 
Romans were accustomed to trans- 
plant their parsnips in the spring 
luto ^o\md that had been dug to a 
cou.a\^ec«XA& ^'^^'QcLVcst \ki^ ^^Qcc^niA^ 
aud t\i»i\. ^i^i«^ -w^tfe ^ ^^ ^aJiKSi'^ ^ 
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the end of the year, still better at 
the end of two. A very large variety, 
with roots three to four feet long and 
three inches in diameter, in Jersey 
and Guernsey forms one of the 
most important crops. One Jersey 
farmer raised upwards of 14,0001b. 
of parsnips upon about a quarter of 
an acre of land. Very little manure 
but seaweed is used. According to 
Colonel de Coutcur, the weight of a 
good crop varies from thirteen to 
twenty-seven tons per acre, the 
latter quantity being sufficient to 
support twelve Jersey cows for six 
months, with a mixture of maneolds 
and turnips. The parsnip yields a 
large quantity of nourishing food for 
human kind. In tht^ north of Scot- 
land they are beat up with potatoes 
and butter. A very pure spirit is 
obtained when parsnips are distilled 
after a similar preparatory process 
to that used with the carrot. — H. G. 
Glasspoole, Science Gossip, 

Sudden Appearances of 
Plants.— Mr. Edwin Lees, in 
Hardwicke^s Science Gossip, says : — 
It appears to be a law of Nature, 
that wherever the ground is freshly 
turned up and not planted by man, 
vegetation of some kind shall take 
inmiediate possession of the vacant 
space ; and if seeds should be there 
lying dormant, they start up into 
life with meteor-like rapidity. A 
few years since the tenant of some 
meadows by the side of the river 
Teme at Powick, three miles from 
Worcester, threw up an embank- 
ment to keep out the water of the 
river when freshes occurred. The 
next year the new embankment was 
covered by a most profuse growth of 
Cardamine impatiens all along it. 
But what perhaps is most remarkable 
is, that these armies of plants were 
unable to maintain themselves and 
keep their position, but gradually 
disappeared. Not a single plant can 
now be seen on the embankment or 
on the nver-aide near it. 
Not Jong since a hedge was cleared 



away from the road-side near Wor- 
cester, where only a few of the 
conunon *' jack-by- the-hedge" (Alii- 
aria officinalis) usually presented 
themselves. The next season the 
whole line of the hedge where the 
soil had been upturned, bristled 
with hundreds of the plant from end 
to end, forming a brilliant white line 
when in flower. But this profusion 
was only of one year's duration. In 
like manner it has been a matter of 
observation that when -underwood is 
cut down in coppices, the next season 
the ground open to the influence of 
the sun produces a crowd of plants 
that in the dense shade of the wood- 
land were unable to appear. The 
local orchid Epipactis ensifolia (sword- 
leaved helleborine), grows in Wyre 
Forest, though rather rarely in most 
years. But when the underwood, 
after seven years' growth, has been 
cut down, the foUowiog year the 
helleborine springs up in great quan- 
tities. As the underwood grows up 
again the orchis disappears, not to be 
found again in any quantity until 
the next fall of underwood comes 
round. In fact, it is obvious to 
every-day notice, that any spot of 
ground where the soU has been 
turned up and unattended to, is 
soon covered by an enormous crop 
of common plants, often of one 
species only. It used to be said 
that Nature abhors a vacuum, and 
certainly, as recards vegetation, 
Nature will not allow a vacant spot 
to remain long without giving it 
clothing of some sort, though care- 
less whether increased beauty be the 
result. Old neglected garden ground 
that has remained untouched for 
some years, when re-dug or turned 
over, will cause flowers to spring up 
that had remained dormant for an 
indeterminate time, and it still re- 
mains undecided how lone seeds may 
remain in the soil without vege- 
tating. 

ton.— In V^i^ \\QT^-^'»\«t^ ^'oe^Q^ 
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of this parish, and near the boundary 
of the parish of Ovington, stand the 
remains of a venerable tree, which 
is mentioned as a known and ancient 
boundary in an old manuscript with- 
out date in the muniments of the 
* bishopric of Winchester, and again, 
in a survey taken about the year 
1560, and is stated to be so called 
because ** a gospel was wont to be 
said there in the x)erambulation week 
between the lordships of Cheriton 
and Ovington." 

The Arnerican Potato-bug. — 
Agriculturists will be relieved by 
the letter from the Privy Council re- 
specting the potato-bug. The ac- 
counts which have reached us from 
the United States of the ravages of 
Dorypluyra decevUineata were Arm- 
ing m the extreme. It seems to 
have been generated in Iowa in 1861. 
Where it once gets a footing it soon 
makes its mark ; it speedily destroys 
the potato crop. It is believed to 
effect all its transformations in fifty 
days, so that a single pair would, if 
unmolested, produce sixty millions 
of progeny in a single season. No- 
body, therefore, will be at all sur- 
prised to learn that the insect is 
travelling east very fast, and has 
already taken up its abode in Ohio 
and Canada. But the accounts of 
its marvellous fecundity do not make 
the little creature by any means a 
more welcome visitor to our shores, 
and a memorial has been sent to the 
Government praying for a prohibi- 
tion of the importation of American 
potatoes. The Privy Council for 
Trade states that American official 
reports establish the fact that the 
larvae of this destructive parasite are 
not deposited in the tubers or con- 
veyed by them, and that with the 
exercise of an ordinary amount of 
care, the importation of the Ameri- 
can /potato can be rendered as safe as 
the transmission of our own. My 
lords conaideT there is no reasoii iox 
interfering with the trade between 
the two countries. — /Science Gossip. 



Besuscitation of Yew Trees. 
— Edwin Lees, F.R.S., in a commu- 
nication to Science Ooaaip, states that 
when an aged yew gets into a state 
of decay, and is unable to keep up 
life by an exogenous growth of regu- 
lar annual rings, layers of alburnum 
descend from above to the ground ; 
new wood is formed, and the old 
bole is thus actually enveloped and 
preserved, while from this new wood 
branches and foliage arise, and the 
old tree assumes a juvenescent as- 
pect, except where the old decaying 
bole is visible before it is quite en- 
tombed by its living ofiGspring. 

Although in the majority of cases 
where yews appear in churchyards, 
they were doubtless planted at or 
after the consecration of the sacred 
edifices, yet it may well be thought 
that occasionally the site for a 
church was chosen on account of 
the proximity of a fine yew at the 
spot. Le^and mentions no less than 
thirty-nine yews as standing in his 
time (in the reign of Henry VIIL) 
in the cemetery of Strata Florida 
Abbey, in Cardiganshire, and prob- 
ably there before the abbey was 
founded. Of these, however, only 
three now remain, and one of these 
when I saw it formed a vegetable 
ruin divided into two parts, denoting 
extreme old age. The Welsh church- 
yards are gloomy with numbers of 
yews. The presence of the yew with 
its perpetual verdure and enduring 
vitality symbolized the everlasting 
life that was to succeed the mortality 
of the grave, and yew- branches were 
also used in processions of tiie 
Church and at funerals. This sndffi- 
ciently accounts for the partiality of 
the Welsh to the yew {yw, ever- 
living), for they were never cele- 
brated for the use of the bow in 
their intestine and predatoiy war- 
fare. 

The Butterwort a CarniTor- 
o\]L% 'lB\«.ii\..— ^T. Charles Darwin 
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PinffuiciUa vulgariSy by which he 
proves that its leaves assimilate 
animal matter. On placing meat 
upon the leaves their edges curl in- 
wards, and a slightly acid secretion 
is given off from them. About 
twenty-four hours afterwards the 
margin of the leaf unfolds itself, 
whether the exciting substance be 
taken away or permitted to remain. 

The Potato. — This plant is 
growing in great abundance in that 
portion of Northern New Mexico 
lying between Fort Wingate and 
Fort Defiance. The Navajo Indians 
inhabit this section, and the native 
potato forms one of their chief 
articles of diet in winter. The 
women dig the root with whatever 
implements they can get, often using 
a strong smooth piece of wood with 
a wedge-shaped end. The plant 
grows on low, rich spots, and by 
spring the earth is torn up in eveiy 
conceivable direction; in the searcn 
for potatoes. The tubers are quite 
small, one-half to three-quarters of 
an inch in diameter, of good taste, 
and somewhat like boued ches- 
nuts. In 1869 a quantity of these 
roots was received by the de- 
partment of Agriculture from New 
Mexico, and dutributed to various 
parts of the continent, where some 
of them have largely increased in 
size. 

The Octopus. — The Aquarium 
of the Zoological Station at Naples 
was, last autumn, attacked by a great 
number of rats, which not only did 
considerable mischief to the wood- 
work, but even caught and devoured 
a number of the animals kept in the 
tanks. In an attack on an octopus, 
however, one of these depredators 
got by far the worst of the battle, 
as next morning nothing remained of 
the four-footed gourmand but the 
bones and a part of the skin. Though 
this achievement cannot be compared 
to the exploits related by M. Victor 
Hngo^ it is intereatiDg as showing 
tJtat even in captivity a healthy 



cuttle-fish is well able to take care 
of itself. 

Influence of Light in the 
Development of the Froe. — As 
far back as 1824, M. F. Edwards 
was led to conclude that the com- 
plete development of the frog could 
not take place in the absence of 
light. Other observers, however, 
arrived at different results from 
their experiments, and the question 
is still fairly open to discussion. A 
contribution to this subject has re- 
cently been made by Professor 
Schuetzler, of Lausanne, in the shape 
of an interesting paper, entitled 
*' De rinfluence de la Lumi^re sur 
le D^veloppement des Larves de 
GrenouiUes." The eggs of the com- 
mon frog {Rana temp<yraria) were 
taken from a pond last March, some 
being placed in vessels of colourless 
glass, and some in those of green 
glass, whilst in other respects they 
were exposed, as far as possible, to 
similar physical conditions. These 
comparative experiments showed 
that the development of the tadpole 
was greatly retarded by the green 
light. The writer is disposed to 
connect this imperfect growth with 
the want of ozone, experiments 
having shown that, whilst ozone 
was present in the white vessel, no 
traces of it could be found in the 
green glass. 

Mechanical Forces in Plants. 
— A paper with this title was re- 
cently read to the West London 
Scientific Association by the Rev. 
George Henslow, M.A. Commenc- 
ing with rudimentary structure, he 
observed that although formerly the 
possession of the power of voluntary 
motion in plants was denied, it was 
so no longer. Indeed, animals and 
plants resembled one another in very 
many points. The property of con- " 
tracting on irritation was one, and 
it was possessed by many plants.' 
The ptea^\i<^^ oi xkKt^«^ nr^& ^^3^ 
i eaaeutisA. \.o ^i\v^a ^^w*^! > ^sst *^ ^^- 
^ iouud iu m«a^ \^^V3 ^^«^^^-^ 
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animals, which showed do traces of i anthers was shed upon the back of 
a nervous system ; while the con- the intruder, to fertilise the stigma 
traction of the leaves of the sensitive of the next flower which it entered, 
plant, under an external stimulus, i It was the same in the indigo plant, 
was almost identical with that of the , and various similar, but greatly 
tentacles of the sea anemone. The | more complicated provisions of the 
tendrils of the common pea were ; same character were to be found in 
observed to wave about almost as if ' the orchids. The leaves of the 
by the power of volition, until they | Dionaa shut like a rat-trap on an in- 
came in contact with a stick, when truding insect, which was then sub- 



they clung to and wound round it 
This power of contractibility evi- 
dently resided in the protoplasm 
which had a common basis both in 
animals aud plants. Plants not only 
transferred force but energy also. 
By this means the plant buUt up its 
framework; sometimes the force 
came out as heat, sometimes as 
light, and sometimes as motion. A 
phtnt sometimes exerted enormous 
force by the mere act of growth. 
With such force, indeed, did vege- 
table growth go on, that it was com- 
mon to see stones and walls displaced 
by the process of root-growth ; and 
Dr. Hooker had observed that the 
slow development of microscopic 
fibres wrought greater destruction 
to the works of man in tropical 
climates than tornadoes, earth- 
quakes, and all the other violent 
exertions of the external forces com- 
bined. The disruption of pavements, 
and occasionally hearthstones, by the 
growth of soft fungi, was also a case 
in point. In the rose of Jericho, and 
many other plants, including the 
delicate mosses, they had also ex- 
amples of hygrometric force. To 
come to purely vital motions, there 
were many remarkable instances in 
connection with the organs of repro- 
duction. Nature invariably strove 
to prevent the self-fertilisation of 
dioBcious plants. The flowers of 
Qenlsta tinctoria were, normally, 
tightly closed ; but when the inner 
haae of the corolla was touched by 
the proboscis of a bee ox beetle, in 



jected to a process identical with 
digestion in animals. The sleep of 
plants, now known to be very gene- 
ral, although in many cases oimcult 
of detection, was another instance 
of motion the result of irritability, 
and progression by the motion of 
cilia was a frequent phenomenon 
among the lowest tribes of plants. 

Marble-grall of the Oak.— H. 
W. Kidd states to the West London 
Scientific Association that the fly 
producing this gall {Cynips lignicola) 
IS a native of Germany, and pro- 
bably of quite recent introduction 
here, having been first observed in 
Devonshire, in the vicinity of certain 
tanneries. It attacks the oak only, 
and does considerable damage to 
young trees. Since its discovery, 
being a strong-flying insect, and pro- 
bably having fewer parasites than in 
its original habitat, it has increased 
largely, and reached as far north as 
Lancashire. Its occurrence in the 
London district, according to Mr 
Kidd, is due to the^ entomological 
enthusiasm of Mr. F. Smith, of the 
British Museum, who propagated 
several thousands of the insects, and 
with questionable patriotism added 
the new species to the metropolitan 
local list. Two parasites, or per- 
haps three, lay their eggs iu the 
cynips grub, as the cynips deposits 
its eggs in the oak twigs. Specun^u 
of the cynips, of one of its parasites, 
and of the round marble-like gaUB 
were exhibited. 

The Mechanism of the I«eaf 



search of the nectar there depoaitet^ \ oi l>\^T\BbQb "filuscipula (a lecture 
the flower sprang open -wixh gimtValt VJcLftUc^^\mNstos5a^^ 
violence, and the pollen oi \;^e\aoT 5. Tiv«\^^ ^Ti^t8a«iS\.--?^&sa. 
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plant belongs to the order Droser- , 
acese, a very natural order, i.e., one . 
of which each species exhibits the i 
signs of original relationship very ' 
d^tiuctly. It is one in respect of 
which it is also evident that the rela- \ 
tionship is rather one of descent j 
than of community of parentage, for | 
the common peculiarities by which j 
the plants which form it are dis- ' 
tinguished from other plants, are not 
possessed by all of them in anything 
like equal degree. The most striking 
of these peculiarities is one of func- 
tion, not of structure. It lies in 
this, that all the members of the 
order exhibit in one form or other 
adaptedness to the catching and 
digesting of insects. These animal 
endowments are possessed by each 
species in a degree which in the 
main corresponds to the completeness 
. of the plant's development in regard 
of form and structure ; so that each 
advance from a less to a greater per- 
fection in these respects, is accom- 
panied by an improvement in the 
adaptedness of the mechanism by 
which insects are caught and di- 
gested. 

Dionsea stands at the head of its 
order; for in all respects, both as 
regards structure and as regards the 
perfection of its insect-catching 
mechanism, it is superior to all the 
rest. It requires only soft, damp 
moBS to root in, and its roots are 
correspondingly simple. Its flowers 
possess little beauty, and for us, 
very little interest. It is on the 
leaves that our attention must be 
fixed. 

The leaf is of a very peculiar form. 
Its blade consists of two nearly semi- 
circular lobes, joined together along 
their straight borders by a strong 
midrib. On to this midrib the two 
lobes, when the leaf is open, are set 
nearly at right angles to each other. 
The ci»rved outer edge of each lobe 
is BtreD^hened by a hem, from 
wJuoh some twenty spikes spring 
on either aide, which are directed 



towards the concavity of the leaf. 
The under surface of the leaf is 
bright green, smooth and glistening, 
and is marked with parallel streams 
which run outwards from the mid- 
rib ; but the upper surface is pink, 
owing this colour to its being beset 
with little red bosses, too small to 
be seen by the naked eye, which are 
called glands. In addition to these 
elands, there are on each lobe three 
delicate hair-like spines or filaments, 
which are always arranged as if at 
the corners of a triangular space, 
about the middle of the upper sur- 
face. The petiole, or leaf-stalk, is 
of the shape of the handle of a tea- 
spoon, the only difference being that 
its upper surface is channelled along 
the middle, instead of being flat. 
By its broad end it is united to the 
leaf by a narrow isthmus, of about 
half a line in breadth. 

Whenever an insect, or any other 
object, touches however lightly any 
of the six filaments above men- 
tioned, the lobes close sharply upon 
it, just as a rat-trap closes on the 
animal caught ; the closure is at 
first, however, only partial. When 
the leaf is thus half closed, it is 
easy to see what is the significance 
of the two sets of prongs along its 
edges. They are observed to be set 
alternately along the borders of the 
two lobes, so as to fit into each other 
as the teeth of a rat-trap do. The 
reason why the leaf does not at 
once close nrmly on its prey — at first 
si^ht not very apparent — Mr. Dar- 
wm has been Me to explain by 
observing what happens when an 
insect finds itself caught and at- 
tempts to escape. If it is small, it 
easily makes its way through the 
grating formed by the crossmg of 
the teeth, and in this case, the leaf 
expands again very gradually, and 
is then r^tdy for another victim. 
If it is 1&T^<&, «Xi. \\a ^^a'^«^\«i^«5^ssi. 
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project iDto the interior of its cell, 
and again irritates them. By doing 
so it occasions a second and more 
vigorous contraction of the lobes. 
The result is that the creature is 
this time not only captured, but 
crushed, to be eventually digested. 

The leaf having thus closed, re- 
mains for a week or more in the 
same state. At first the two lobes 
are so flatly pressed agaiust each 
other that the insect between them 
forms a bulging projection on either 
side. But soon a quantity of juice 
is secreted by the internal surface of 
the leaf, which as it collects dis- 
tends the space occupied by the in- 
sect, which after a time becomes 
diffluent, and is eventually absorbed. 
This process of gradual liquefaction 

- and absorption Mr. Darwin has 
shown by numerous experiments to 
be of the same nature as that by 
which food is digested in the 
stomach of the higher animals. 

In all the sciences of observation 
the process by which we learn to 
understand new facts is that of com- 
paring them with those previously 
known. By making experiments 
on the contraction of muscular 
tissues and the electrical changes 
which accompany it, and then re- 
peating the same experiments with 
the Dionaea leaf, it would be seen 
that the correspondence between the 
two series of phenomena is so com- 
plete that it is impossible to doubt 
of their essential identity. 

The best example of contractility 
in the higher animals is that of 
voluntary muscle — the best, not 
merely because it exhibits the pro- 
perty of contracting in answer to 
excitation in perfection, but because 
it has been so perfectly investigated 
by physicists, that the conditions 
under which the property manifests 
itself are very exactly known. 
The following are some ol \i\ie 

most important facts as 
muscle : — 



shape, but not its bulk. Most 
muscles are spindle-shaped. In con- 
tracting, a muscle becomes shorter, 
but at the same* time thicker iji 
corresponding proportion, so that 
although its ends are nearer to each 
other, its bulk remains unaltered. 

(2) This change of shape of the 
whole muscle depends on an exactly 
similar chance of shape of every 
particle of which it is composed. 
This might be inferred from the con- 
sideration that a muscle is not an 
apparatus made up of parts differing 
from each other in structure, but a 
mass of substance equally instinct 
with life in every part. We know it 
to be the case by direct observation, 
for if we observe living muscle in 
the act of contraction under the 
microscope (as can easily be done in 
the muscles of insects), we see that 
each minutest fibre participates in 
the change of form. 

The same holds good as regards 
the plant. The agent in the contrac- 
tion is the protoplasm, by whicji 
the cells forming the contractile 
organs are lined. This exhibits 
under the influence of irritation 
changes of form which, although 
they do not resemble those which 
we see in contracting muscle, are no 
less distinct and characteristic. 

(3) Muscle, like every other living 
tissue, is the seat, so long as it 
lives, of chemical dhanges, which, if 
the tissue is mature, consist entirely 
in the disintegration of chemical 
compounds and the dissipation of 
the force stored up in these com- 
pounds, in the form of heat or some 
other kind of motion. This, happens 
when the muscle is at rest, but much 
more actively when it is contracting^ 
in which condition it not only pro- 
duces more heat than it produces at 
other times, but does medianical 
work ; these effects of contraction of 
x(i\]AcilA «xe, of course, dependent in 



(1) In contracting it changea V\a\ k^^ Tmi^i, Ta»ae«.^V«vH.^Hs. 
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is in the living state is electro- 
motive. And so long as the muscle 
lives, its electromotive force is pro- 
portional to its vigour. As it gra- 
dually loses its vitjdity, its power of 
contracting and its electromotive 
force disappear pari passu. When 
it contracts, the manifestation of 
electromotive force diminishes in 
proportion to the degree of contrac- 
tion, and ceases when the contrac- 
tion is complete. 

These propositions were illustra- 
ted by experiments, showing : — 

1. That muscle when stimulated 
contracts, changing its form and 
doing work. 

2. That the electromotive force of 
muscle, as shown galvanoscopically, 
declines when it contracts. 

3. That this happens also when 
muscle contracts automatically. 

4. That the same result is ob- 
served when the leaf of Dionaea is 
excited either mechanically or elec- 
trically. 

5. That in Dionaea the period 
which elapses between the stimu- 
lation and its effect (period of latent 
stimulation) is much longer than in 
muscle ; and that 

6. Each stimulation is succeeded 
by a period of exhaustion, during 
which, although its electromotive 
force is restored, it is not excitable. 

In commenting on the last experi- 
ment the speaker cautioned the phy- 
siolo^cal student against what he 
conceived to be a likely misappre- 
hension of the facts. When muscle 
or Dionaea contracts, electromotive 
force disappears and work is done ; 
but there is no reason for supposing 
that there is any conversion of the 
one effect into the other, or that 
the source of the force exercised by 
the muscle or the leaf in contracting 
is electrical. 

The Canuvorous Habits of 

Plants.— By J. D. Hooker, c.b., 

M.D.,D.o.L.,LL.i>., Pres. E.S., Belfast 

meeting of the Bntiah Association. 

After reviewing various examples 



of flesh eating plants, their structure, 
and peculiarities, he concluded his 
address as follows : — In what I have 
said I have described the most 
stiiking instances of plants which 
seem to invert the order of nature 
and draw their nutriment, in part at 
least, from the animal kingdom, 
which it is often held to be the func- 
tion of the vegetable kingdom . to 
sustain. I might have added some 
additional cases to those I have dwelt 
upon. Probably, too, there are others 
still unknown to science, or whose 
habits have not yet been detected. 
But the problem that forces itself 
upon our attention is, how does it 
come to pass that these singular 
abberrations from the otherwise 
uniform order of vegetable nutrition 
make their appearance in remote 
parts of the vegetable kingdom? — 
why are they not more frequent ? — 
and how were such extraordinary 
habits brought about, or contracted? 
At first sight the perplexity is not 
diminished by considering the nature 
of ordinary vegetable nutrition. The 
roots take up certain matters from 
the soil. Nitrogen forms nearly 
four-fifths of the air we breathe, yet 
plants can possess themselves of 
none of it in the free uncombined 
state. They withdraw, in minute 
quantities, from the ground, nitrates 
and salts of ammonia, and from these 
they build up, with starch, or some 
analogous material, albuminoids or 
protein compounds, necessary for the 
sustentation and growth of proto- 
plasm. At first sight, nothing can 
be more unlike this than a Dionaea 
or a Nepenthes capturing insects, 
pouring out a digestive fluid upon 
them, and absorbing the albuminoids 
of the animal, in a form probably 
directly capable of appropriation for 
their own nutrition. Yet there is 
something not altogether wanting in 
analogy in the case ot tb^ \s^<^ 

seed oi t\LQ ca&\«rc-Q\ v^wc^» ^isso^sficssa.., 
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of cellular tiBsne or endosperm filled 
with highly Dutritive sabBtaDoes. 
The Beefuing lies embedded in this; 
and as the warmth and moisture of 

germination set up changes which 
ring about the liquefaction of the 
contents of the endosperm, the em- 
bryo absorbs them, grows in so doing, 



decomposition, such as ammoniacal 
salts. Hie act of digestion — ^that 
process by which soluble food is 
reduced without decomposition to a 
soluble form fitted for absorption — 
was doubtless subsequently acquired. 
The secretion, however, of fluids by 
plants is not an unusual pheno- 



and at last, having taken up all it ; menon. In many Aroids a small 



can from the exhausted endosperm, 

develops chlorophyll in its cotyle- 
dons under the influence of light, 

and relies for the future on its own 

resources. A large number of plants, 

in their young condition, borrow 

their nutritive compounds ready 

prepared, and this is, m eflect, what 

carnivorous plants do later in life. 

The absolute difference between 

plants which absorb and nourish 

themselves by the products of the 

decomposition of plant structures and 

those which make a similar use of 

animal structures, is not very great. 

We may imagine that plants acci- 
dentally permitted the accumulation 

of insects in some parts of their 

structure, and the practice became 

developed because it was found to be 

usefuL It was long ago suggested 

that the receptacle formed by the 

connate leaves of Dipsacus might be 

an incipient organ of this kind ; and 

though no insectivorous habit has 

ever been brought home to that 

plant, the theory is not improbable. 

Linnaeus, and more lately Baillou, 

have shown how a pitcher of Sarra- 

cenia may be regarded as a modiftca- 

tion of a leaf of the Nymphaea type. 

We may imagine such a leaf flrst 

becoming hollow, and allowing dihris 

of different kinds to accumulate; 

these would decompose, and a solu- 
tion would be produced, some of the 

constituents of which would diffuse 

themselves into the subjacent plant 

tissues. This is, in point of fact, 

absorption ; and we may suppose 
that in the first instance— as, -pet- 

hapa, atUl in Sarracenia purpurea \v'^wQ\a^"^'^^^^^^ \ilace, as one 
'-^tbe matter absorbed was mete\y \ moxe \«.^ ^sl H^i^ ^xioasss&i ^ 
the aaline nutritive products ol\^«.vv«^. 



gland at the apex of the leaves 
secretes fluids, often in considerable 
quantities, and the pitcher of Ne- 
penthes is only a gland of this kind, 
enormously developed. May not, 
therefore, the wonderful pitchers 
and carnivorous habit of Nepenthes 
have both originated by natural 
selection out of one such honey- 
secreting gland as we still find 
developed near that part of the 
pitcher which represents the tip of 
the leaf ? We may suppose insects 
to have been entaneled in the viscid 
secretion of such a gland, and to have 
perished there, being acted upon by 
those acid secretions that abound in 
these and most other plants. The 
subse(][uent differentiation of the 
secreting organs of the pitcher into 
aqueous, saccharine and acid would 
follow 2>(^ri' pcLssu with the evolution 
of the pitcher itself, according to 
those mysterious laws which result 
in the correlation of organs and func- 
tions throughout the kingdom of 
Nature, and which, in my appre- 
hension, transcend in wonder and 
interest those of evolution and the 
origin of species. These remarks 
win, I hope, lead you to see that, 
though the processes of plant nutri- 
tion are, in general, extremely dif- 
ferent from tiiose of animals, and 
involve very simple compounds, yet 
that the protoplasm of plants is not 
absolutely prohibited from availing 
itself of food, such as that by which 
the protoplasm of animals is nou- 
rished, under which point of view 
these phenomena of camivorons 
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The Distribution of Casso- 
waries. — ^AccordiDff to Mr. Sdater, 
secretary of the Zoological Society, 
at the present time there is evidence 
of the existence of at least seven or 
eight distinct species distributed 
over New Guinea and the adjoining 
islands. The Zoological Society of 
London had received, on the 27th of 
May last, a live Cassowary, which 
appeared to belong to a species 
hitherto unrecognized. This bird 
had been obtained at the southern 
extremity of New Guinea in the 
early part of 1873, by Dr. Haines, 
the medical officer of H.M.S. 
Basilisk, and brought to Sydney, 
where it remained until February of 
the present year in the Botanic Gar- 
dens. Thence it had been brought 
to England in the ship ParamaUa, 
under the care of Mr. Broughton. 
The species which he described as 
Casuarius picticoUis is closely allied 
to Bennett's Cassowary and Wester- 
man's Cassowary, and belongs to 
the same section of the genus, dis- 
tinguishable by the transverse ridge 
across the helmet, and the want of 
caruncles in the neck. There is a 
probability of both the Fauna and 
Flora of the large but little-known 
island. New Guinea, turning out to 
be Australian rather than Malayan 
in tyx>e. This is at present one of 
the most interesting points in geo- 
graphical biology, and every scrap of 
mformation which can be obtained 
from persons travelling along the 
shores of New Guinea will be most 
eagerly examined by English natu- 
ralists. — British Association, 

On the Basking^ Shark 
(Selache maximiis), by Professor 
Macalister. — A fine specimen was 
recently caught on the west coast of 
Ireland. It was twenty-five feet 
long, and from its liver ninety 
imperial gallons of oil were extracted. 
This shark is quite devoid of fero- 
city, feeds on small Crustacea, and 
haa between bia ail arches long 
wbalebone-like teeth of true dentine, 



which act as strainers and prevent 
the food (taken in at the mouth 
with the water for breathins pur- 
poses) from escaping throujgh the 
gill-sUts. Its teeth, as might be 
imagined, are very small and conical. 
An additional interest is attached to 
this curious animal from the fact 
that Bishop Gunner, who first de- 
scribed it, believed it to be the 
whale that swallowed Jonah. — 
British Association. 

Liquorice. — The liquorice plant 
may be seen growing at Mitcham, 
in Surrey, and at Pontefract, in 
Yorkshire, and the produce, we were 
informed upon a recent visit to the 
former locality, is considered more 
valuable than that imported from 
abroad. The shrubs present the ap- 
pearance of an ash plantation, from 
which they could scarcely be dis- 
tinguished at a distance. The stems 
are from three to four feet high, 
growing erect, equal in thickness to 
a middling-sized willow, and covered 
with duU green-coloured leaves, 
clammy to the touch on their imder 
side. The flowers, which are of a 
pale blue, are succeeded by very 
short, smooth pods containing three 
or four seeds. The length of time 
required for maturity is from three 
to four years, when the roots can be 
taken up, and the proprietor may 
expect to derive some return for his 
outlay in rent and labour. The 
! depths to which these strike down- 
wards often compares with the height 
of a man, and the soil needs, there- 
fore, to be of a deep sandy loam, 
entirely free from stones, which 
cause the roots to become crooked or 
warped, and thus diminish the value 
of the liquorice as a saleable com- 
modity. The same land will pro- 
duce a continuous crop, but then a 
good addition of manure is needed, 
about forty or fifty tons per acre, 
depending upon the previous riaV 

pxoperVy ^x^^wc^^ xMoaS^Xs^ ^s'^^^- 
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feet, and laid in ridges upon the top 
untU the sprinff; when the mould 
has become pulverised, the ridses 
can be levelled and prepared tor 
planting, the best time being the 
month of March. The beds are 
three or four feet wide, and these 
must be kept clean during the sum- 
mer, and about Novenaoer, when 
the sap has descended, aud the tops 
appear yellow, the old stems or 
stalks arc cut off close to the ground 
with a sharp pruning knife, the 
spaces between the roads being 
turned over and left rough. The 
roots are usually dus up with a 
largo three-pronged fork, and stacked 
in trenches, and this stacking is 
effected in a dry and sheltered 
place, the roots being placed up- 
right with layers of sand between 
them, and a good layer of several 
inches thick on the top. In this 
manner the stock is preserved by 
the proprietor until required for 
market. Near Pontefract the li- 
quorice is cultivated chiefly for the 
preparation of a fine kind of cake, 
which is well known as the Ponte- 



these must be forked up and cut 
close off by the stem of iSie plant, 
and if fresh plantations are wanted, 
they are cut into pieces and laid in 
heaps out of doors, where they are 
covered with straw and mould du- 
ring the winter, but if not wanted 
for planting, they are sold for infe- 
rior uses. These roots are pithy 
and not half so sweet as the down 
root, and if not taken up, the ground 
becomes full of worthless liquorice, 
and the main crop is completely 
choked, as was the case before we 
understood its cultivation in this 
country. The liquorice has been 
growing at Mitcham since the days 
of good Queen Bess and Sir Walter 
Raleigh of grateful memory, who 
brou^t many new and useful ideas 
to this conntiy, imbibed during his 
distant travels ; and within the last 
thirty years there were beds of this 
shrub at New Cross, where the 
Thames had left its deposit of 
mud, but since occupied by the 
Brighton Bailway station. At the 
present time the knowledge of its 
treatment is confined to certain loca- 



fract lozenge, which is made of a lities ; owing also to the time which 
refined liquorice, and bears the : elapses before any proceeds can be 
stamp of the city arms. At Mitcham | realised, and the active competition 



the liquorice is tilled for the sake of 
its long slender roots, that find their 
way to the wholesale druggist and 
Covent Garden. A good-sized stick 
is about the size of a well- grown 
horse-radish, although some are as 



from abroad, there does not seem, 
frqm these united causes, any pro- 
bability that this ciUtivation will be 
greatly extended. The consumption 
is believed to have increased very 
much of late years, for in addition 



larco as a small parsnip, and three j to its well-known uses by druggists, 
or four feet in len^h. In taking up ' quantities are employed in tiie ma- 



the crop a trench is made out to the 
depth of three, four, or five feet, ac- 
cording to the depth of the former 
trenching ; then a rope is tied round 
the top, but it takes all the strength 
of a man to pull the root up, and it 
generally breaks off some foot or two 
below the trenches ; this root is not 
eyed like the horse-radish, and when 
once broken off, it can never aptout 



king of beer, and in the United 
States still greater quantities in the 
manufacture of tobacco. — P, L. Sini' 
mojuls, Journal of Applied -Saence, 

The Bamboo a Dangerous 
Poison.— The Straits Times, a Sin- 
gapore journal, publishes some novel 
information on the poisonous proper- 
ties of the bamboo, which heretofore 
has been considered one of the most 



again. During the autumn t\iete\Vao?fettSCTek qH \e»«afi«. The naUves 
are small roots that descend only a \ol 3 «iN«i\xftfc^^Vi^'^^^«MMi^*^^ 
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bamboo at a joint, and detaching 
from the saucer-shaped cavity, 
formed by the grass at such portions, 
some sniall black filaments, which 
are covered with almost impercep- 
tible needles. The filaments consti- 
tute the venom, against which no 
remedy has been found to act. 
When swallowed, instead of passing 
to the stomach, they appear to 
catch in the throat and work their 
way to the respiratory organs, where 
they immediately produce a violent 
cough, followed Dy infiammation of 
the lungs. The poison, tried upon 
clogs, produces loss of appetite, 
severe cough, burning thirst, and 
gradual emaciation. The animal 
froths at the mouth, and finally dies 
by suffocation as ii under the in- 
fluence of a tleleterious gas. 

Notes on the Mexican Honey 
Ant. — During the past season, I 
have received from Mr. Jacob 
Krummeck, of Santa F^, New 
Mexico, several packages of this 
most curious and interesting insect, 
accompanied by letters giving fuller 

. details of their habits, and of the uses 
of the honey they secrete, than have 
ever before been published. Very 
little can be found in entomological 
works relating to this insect. Some 
thirty years ago, a Belgian naturalist, 
M.Wesmail, publishea some observa- 
tions of it in the Bulletin of the Royal 

, Academy at Brussels, giving it the 
name of ^^ Mynnecocystus Mexi- 
canus.^^ The discoverer found it 
very common near the town of 
Dolores, where it was known under 
the native name of Busileras. He 
states that it lives in underground 
nests, which are not distinguishable 
from without. In early life none of 
these insects present any unusual 
distension of the body; some indi- 
viduals begin to show a distended 
abdomen, which after a time be- 
comes swollen into a comparatively 
inmiense sphere, produced by the 
distension of the membrane con- 

necting the abdominal segments, 



this sphere or sack being filled with 
a sort of honey. Another class of 
individuals in the community, raised 
from the same brood of eggs, mani- 
fest no tendency of this sort, but 
retain the usual normal form of ab- 
domen. Both these classes of ants 
are neuters. When the sacks of the 
honey producers are full, they are 
something like a transparent bubble 
of a yellowish colour. They are un- 
able, in consequence of their im- 
mense burden, to leave their nests, 
and are necessarily almost inactive, 
remaining fixed or suspended to the 
floors of the galleries of their nests, 
elaborating this honey, which it is 
said they subsequently discharge 
into cells similar to those of the 
hive. It is also stated that the 
women and children dig them up, 
and enjoy their honey, and that it 
is by no means unusual for these 
insects to be served at table, the 
head and thorax with the legs being 
removed, when the distended abdo- 
mens are eaten as a delicate sweet- 
meat. The neuter without the dis- 
tended abdomen is the active worker 
in the establishment. Mr. Krum- 
meck informs me that they are 
found in considerable numbers in 
the mountains around Santa F^; 
that the honey ants are unable to 
move, and are fed by the active 
workers. He says: — '* I have sat 
by their nests and watched them 
working, for, at one time, six or 
seven hours; the workers carry 
leaves of different plants home, to 
feed, as I suppose, the others that 
produce the honey." Mr. Krum- 
meck has tried to procure i^e speci- 
mens of the plan^ on which this 
insect feeds, but has not yet suc- 
ceeded. He does not think that the 
honey is deposited by these honey 
ants in cells as has been stated, but 
that they keep the fluid in their 
bodies, and the workers feed from 
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the uses made of this honey in New 
Mexico, he says "that the nativee 
make a very pleasant diink of it, 
which is made in proportions of 
three or four drachms of the honey 
to six ounces of water. It has no 
commercial value, is not brought to 
market, but simply made for their 
own use. They use this drink 
among themselves in the mountains 
in cases of fever, where medical at- 
tendance cannot \ye obtained. The 
honey is also used by them as a 
cure for eye disease, esi)ecially for 



cataract" I was very anxious to 
see this insect alive, and Mr. Krom- 
meek very kindly did his best to 
gratify me in this particular, having 
twice sent me boxes of living sped- 
mens, but the unavoidable delay 
and knocking about attendant on so 
long a journey by mail, has in each 
case resulted m the death of all the 
ants before they reached me, the 
package beinff literally soaked with 
the honey which had escaped from 
the bodies of the ants. — W, Saun- 
ders, Journal of Applied Science, 
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The Austrian Polar Expe- 
dition. — The Admiral TegethoflF was 
provisioned for three years, and the 
vessel left Tromso on the 14th of 
July, 1872. About the end of the 
month the ice was met with, and the 
difficulties of the expedition com- 
menced. When south of William 
Island the "Admiral TegethoflF" was ! 
joined by the **lsbjoern,' ConntWilc- 
zek's yacht, and afterwards the two 
vessels sailed together until the 21st 
of August, when they parted, and 
then for two years the Tegethoff was 
imprisoned in a compact mass of ice. 

From the 29th of October the sun 
disappeared for 109 days, and during 
.the first winter cases of scurvy and 
bronchitis broke out. The new year 
(1873) found them without hope, 
helplessly drifting with the ice, 
which carried them to the north-east, 
until they reached longitude 73** E. 
On the 16th of February the sun 
again became visible. The greatest 
cold was experienced at the end of 
February, when the temperature 
was 51° Fahr., and the beautiful 
aurora gradually diminished in -bril- 
liancy as the sunlight increased. 
From February the ice began to set ' 
to the north-west, the ship being | 
raised seven feet above the water , 
level, and with the ice forty feet ! 
thick under her. Thus she drifted ; 
until October, 1873, when she had 
reached the latitude 80"* N. On the ' 
31st of August, land was first seen ^ 
to the north above the fog, but the 
crew were entirely precluded from 
reaching it. Lieut. Payer describes \ 
it as being "tantalizing in the ex- ; 
treme to see a great tract of land and , 
not be able to reach it.*' At the end • 
of October an island was made out 
ja front of the land first discovered. 



On it they landed, in 79' 54' N , and 
named it after the promoter of the 
expedition. Count Wilczek. On the 
22nd of October, the sun again left the 
ship for 125 days but the discovery of 
the land had re-animated the ex- 
plorers, and having got accustomed 
to their icy prison, they did not feel 
so depressed as iu the former winter. 
Magnetic, meteorological, and other 
observations, gave constant occupa- 
tion to the oflficers. The question of 
abandoning the vessel was now seri- 
ously considered. Towards the latter 
end of March they explored the land 
by means of sledges, and first reached 
a picturesque fiord, between Capes 
Tegethoflf and McClintock, with 
mountains rising ou eitlier sid» to 
2,500 feet, and at the head an enor- 
mous glacier, which was named 
Sonklar elacier. The fiord was called 
Nordenskiold fiord. The country 
was entirely without sign of life; 
great dolomite mountains rose like 
colossal crystallizations into colon- 
nades ; the temperature was as low 
as - 58** Fahr. on the journey, and 
was felt intensely during the night. 
The crew then returned to the ship 
and prepared for another journey. 
It was at this time that the engineer 
died, and he was buried daring a 
violent snowstorm. On the 24th of 
March, they again started with the 
sledges, but could only take three of 
the dogs, as all the others were either 
dead or unfit for service. An im- 
mense strait (Austria Strait) sepa- 
rated two masses of land, the one to 
the east being named Wilczek land, 
and that to the west Zichy land, and 
the whole Franz Joseph land. The 
strait TWi tsi ^'^ \saVOv^ ^a ^JKt -^a. '^J^^ 
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land, forming the delta. The eastern 
arm could be seen as far as 82° 10', 
while the western one led into aa 
immense oj>en sea. Dolomite is the 
predominating rock, rising abruptly 
in the form of truncated cones, to 
the height of from 2,000 feet to 
5,000 feet. All the valleys are filled 
with enormous glaciers : one, named 
the Dove (llacier, does not yield in 
importaDce to the immense Hum- 
boldt fflacier in Kennedy Channel. 
Old dnft-wood was met with, but 
not Id large quantities, and the 
only anim^ was the white bear. 
Many of the views were grand. After 
undergoing much peril, on the 12th 
<»f April, 1874, the explorers reached 
Cape Fligely, in latitude 82" 6', on 
the west coast of Rudolph land, 
where immense numbers of birds 
were seen. It was here that land 
was observed to the north as far as 
the 83rd degree of latitude. 

On the 20th of May the crew 
abandoned their ship, which had 
become untenable. The expedition 
now consisted of three sledge-boats, 
with smaller sledges carrying provi- 
sions ; but on the 3rd of June, hav- 
ing only got seven miles from the 
ship, they sent back and obtained a 
fourth boat, and soon after, on the 
17th of June, the ice broke up and 
enabled the expedition to proceed in 
boats. But aU their efforts to get 
south were in vain, and on the 15th 
of July they were still only seven 
miles from their ship. A northerly 
wind then helped them by creating 
an open sea. On the 15th of August 
they were in latitude 78** 4' and lon- 
gitude 61** E. Here the sledges were 
left, and three days after they sighted 
Novaya Zemlya, and without stop- 

Eing at Barents Island, where they 
ad left a depOt of provisions, they 
proceeded towards Cape Nasau, and 
tried in vain to find a ship at Matthew 
Strait. After rounding Cape Brit 



with a warm and hospitable recep- 
tion. — A thenceum. 

On the Peoples between In- 
dia and China. — The unusual 
opportunities of observation afforded 
by his official position have been 
turned by Sir Grieor^e Campbell to 
good account, especially in the way 
of collecting and classifying the lan- 
guages spoken by these peoples. 
This was tne subject of his address as 
President of the Anthropological 
section of the British Association last 
year. Sir Greorge dwelt upon the 
Chinese affinities exhibited by many 
of these tribes ; thus the people 
around Darjeeling, while speaking 
Tibetan dialects, possess a civiliza- 
tion distinctly Chinese in its charac- 
ters. Such civilization as the Garoos 
possess may also be referred to a 
Chinese type. Our knowledge of 
some of the Kookee tribes was greatly 
extended by the Looshai expedition, 
which showed us that the Looshais 
themselves were an Indo-Chinese peo- 
pie, speakine a language different 
from that of the Siamese and Burmese 
though related thereto. In describing 
the peoples of the Khassia hills. Sir 
George Campbell created a good deal 
of amusement by referring to the 
elevated position of woman among 
these tribes. The female stands at 
the head of the family, occupying 
tlie highest position in the hous^old, 
and holding property in her own 
right. Property descends indeed in 
the female nne. The woman selects 
her own husband, and divorces him 
when she pleases. But whilst wo- 
man's rights are thus fully recognized 
among the Rhassias, it is only fair 
to say on the other side that the 
Khassia woman does all the work, 
the man leading a lazy life, and being 
entirely dependent upon his wife. — 
Athenceum, 

The Kewfonndland Seal 
Fishery.— The vessels employed 



wm, tbey fell in with a Ru8aiaxL\in.^\v\aV\a\ifcT^ »ift\gi\v<OTiUy bu^ 
schooner, which conveyed the whole \t\\«i^\xT^^^ «.\» fe^x^^w^ ^-cws^wi^ 
party to Norway, where they met\ot Duu^^. 'vxia ^^asasstA y«m^ 
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from 170 to 470 tons register, and 
have screw propellers. 

The smallest rod is 2| inches in 
diameter, the minimum that has been 
found to stand the shock of concus- 
sion with the ice. Propellers are made 
in one piece of cast-iron; wrought 
metal being found to twist. They 
are about 7 in. in thickness near the 
boss and about 2 in. at the point. 
Over the banjo frame are pieces of 
hard wood about 3 in. thick, that 
slide down the screw well on each 
side oi the Sampson posts to prevent 
ice getting in above the propeller. 
The brine from salt meat casks is 
kept and poured down boiling to 
loosen the gear when set fast by 
frost. 

The bows for about 20 ft. from the 
stem are built nearly solid with the 
numerous beams, timbers, and dia- 
gonals; this space is called ''the 
fortification.'' 

The vessels are surrounded com- 
pletely with iron-wood bark about 
three inches thick ; the stern has an 
iron plate down it, the rudder is 
sheathed on both sides and abaft, 
and from the stem about ten feet aft 
iron plating about half an inch in 
thickness is bolted. The rudder hole 
is unusually large to admit a rapid 
change, and chains are used for 
steering with. 

Two long spars are crossed and 
suspended from the bows with heavy 
chains. These are for men to jump 
on from the ice when coming on 
board. Lone poles with iron spikes, 
are used as levers to move the ice, 
and occasionally as tracking poles. 
The " crows* nest " is a barrel lashed 
to the mast-head, fitted with a seat 
and rest for a telescope and a trap- 
door, to prevent cold air rising. The 
hold is divided by strong partitions, 
to prevent the cargo shifting with 
thelnrch of the vessel. A tank fitted 
with a steam-pipe from the boilers, 
to convert ice into water, completes 
the Ust of exceptional fittings Iq these 

V&S8el3. 



Twenty-three similarly fitted 
steamers went to the fishery this 
year. The crew of the Bear was 
273. All share alike, except the 
captain, in the proceeds of the voy- 
age. The captain has Qd. currency 
for each young pelt brought in, and 
\s, Sd. to Is. 6d, currency for each 
hundredweight of old seal blubber. 

The men wear woollen clothing, 
sealskin boots with thick soles, and 
large pyramidal nails, to avoid slip- 
ping on smooth ice. A sheath-knife, 
a small steel, and eye-preservers of 
glass with wire gauze surroundings, 
complete the list. The men are fur- 
nished from the ship's stores with 
straight poles 4^ ft. long and 1 J in. 
diameter, and iron hooks and spikes, 
with a small piece bent at right 
angles to the butt to stick iuto the 
pole, the whole constituting a "gaff," 
and combining the uses of boat-hook 
and alpenstock. A hauling rope, 
about three fathoms of I4 in. cord- 
age, to lace up and drag on board 
the seals, is also supplied. 

When young seals are met with, 
the men are sent on to the ice, 
equipped as described. If the seals 
are not numerous, the ship is kept 
as close as possible to them ; each 
man secures as many as he can, and 
drags them to the ship, the first tow 
being the property of that man who 
sees the seals first. 

When the vessel cannot get near 
the seals, or they are extended over 
a large area, they are collected in 
heaps, each marked with a flag by 
the different sub-divisions. If night 
comes on before the heap is picked 
up by the ship, a lantern is sent and 
is watched by a man till the vessel 
arrives. With the prospect before 
them of a whole night to be so 
passed, the men take axes to make 
ice-houses, and light a fire of the 
carcases to keep themselves warm. 

The ice cncounterexl m l\\Sk ^RiNscc%fc 

BTiON«r WiQi ^i^\. ^^^"^ ^'^ ^s^^\»Nsr»^ 
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This is most difficult to walk on, I When crossiDg the water at night 
and the men rarely escape a ducking ' and approaching ice, the vessel is 
during a day's tramp. ** Harp" ice is always stopped to take the shock 
the next in point of thickness, and is gently, and because icebergs loom 
ffenerally rafted ice made on the much like field ice. The where- 
Labrador shore, while the heaviest, abouts of water is inevitably shown 
or true Arctic ice, lar^re hummocks by a dark horizon, and that of ice by 
and heavy pans, is tlie favourite ' the blink or *'glinny." 
place of resort for Hoods. Though There are no laws regulating the 
all icel>erg8 travel from the north, ; prosecution of the seal fishery except 
those predominating this year were , one passed in 1873, forbidding the 
large, low, and flat ; one was seen departure of* sailing vessels before 
from twenty to forty feet in height, ^ the 5th, and steamers before the 10th 
that was (juite two miles measured of March, 
iliagoually. It is dangerous to try I Little Placentia, 
to cross their track, beoause the ice Newfoundland, June 22, 1874. 
is packed by the pressure of the Lieut. W. Maxwell, RN. 

berg, so that not even a powerful Nature. 

steamer can force her way through. 

Ice navigation is very uncertain from ; Railways across the Andes 
many causes, but principally from and in Southern Peru. — A paper 
tides, currents, and ** wheel" of the , was read by Consul Hutchinson to 
ice. When near the land the two the lloyal Geographical Society in 
former have to be specially guarded March last, givmg a description of 
against, as the surrounding ice re- , the line of railway now being con- 
mains the same and gives no evideuce structcd across the main ridge of the 
of the change of position. In one Andes, between Lima and Oroya, 
case a drift of twenty-tive miles was ! This remarkable engineering work 
experienced in two days ; ship, ice- | comprises 1284 miles of road (from 
l)ergs, and field ice remaining in ex- j Lima), and is intended as a first step 
actly the same relative positions. ' towards bringing the rich and fertile 
liunuing ice is a source of danger ' interior of the country (east of the 
to vessels fast in it, as they are pro- ; Andes) into easy conmiunication 
polled with irresistible force against with the capital and the ports of the 
any obstacles to their progress— ice- Pacific. The crest of the Andes is 
bergs, rocks, &c. Often before a traversed by means of a short 
breeze of wind comes the ice ** rafts" tunnel, at an altitude of 15,645 feet 
or "squeezes," layer on layer, with a \ above the sea level ; the steep and 
creaking sound. This also occiurs in i irregular slope up to this point being 
heavy squalls, and is a source of ascended by a series of sharp curves 



great danger to vessels fast in heavy 
ice. 

In foggy or stormy weather, the 
vessel is kept under command, if pos- 



and reversed tangents, and the deep 
ravines spanned by bridges — one of 
which is 265 feet high. A second 
paper, "On the Railway in Southern 



sible, to clear any icebergs seen, but | Peru, between the Port of Mollendo, 
if not able to move, should be placed Arequipa, and Puno," was read by 



broadside to the wind or before it ; 
the danger of being head to wind is. 



Mr. C. R. Markham. From 4.000 
to 5,000 labourers, chiefly Chilians 



that ii the ice-anchors carry away i and Bolivians, have been employed 

and a crack forms under tlie steTU) I d\mtv^ three and a half years m oon- 

the force of concussion with the ice\ B\;i\3LCi\»m^ VJaa \«s\. ^^. ^Joaa Une be- 

may damage the rudder fittings irre- \ tw^u ^^^'^'^^ *^^ "^^""^ Jt^^ 

parably. \ ^a-^^^^ ^^ ^^^ ""^^ *> ^"^^ ^^ ^"^ ^^ 
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of January, 1874, the first locomotive 
reached the shores of Lake Titicaca, 
situated in a tableland 12,196 feet 
above the level of the sea. The 
establishment of the steam naviga- 
tion on the lake was due to the 
energy and enterprise of Captain 
Melgar. 

Iforthern Persia. — At the Bri- 
tish Association, 1874, Lieut. Gill 
gave an account of a journey in which 
e accompanied Col. Baker in 1873. 
The valleys on the southern slope of 
the great mountain range which se- 
parates the tableland of Teheran 
from the plains of the Caspian abound 
in water and vegetation ; small vil- 
lages occur at intervals of two or 
three miles ; and in their fields the 
streams having their rise in the hills 
are absorbed by irrigation before they 
reach th^ desert pmin. The upper 
portions'^ of the valleys afford pas- 
turage to sheep and goats ; and in 
the most inaccessible recesses the 
mouflon and ibex are met with. Coal 
of fair quality is found at Shunshak, 
but, owing to the cost of transport, 
it fetches as much as 3Z. a ton at 
Teheran. Immediately on crossing 
the water-parting towards the Cas- 
pian the* nature of the country 
changes, and the valley of Lar con- 
trasts by its dreariness with the val- 
leys to the south. Its stream abounds 
in excellent trout ; and at Ask, well 
known for its hot sulphur springs, 
cultivation is carried on extensively. 
The valley is hemmed in by preci- 
pitous rocks, imtil it enters a wooded 
park-like country, extending to with- 
in five nyles of AmoL A b,rge por- 
tion of the Caspian plain consists of 
junflde, and cultivation is not exten- 
sivmy carried on. The nature of the 
country remains the same as far as 
Bartrush, but thence, and as far as 
Ziaret, it is covered with extensive 
forests of magnificent planes, beeches, 
oaks, walnuts, and immense box- 
trees, having trunks as thick as a 
man's wrist The teak, likewise, 
grows in certain localitiea. Cultiva- 



tion is carried on only at a few spots. 
Above Ziaret the forest ceases, and 
beyond a pass, 4,500 feet above the 
sea, a fertile valley, thickly popu- 
lated, and affording pasture to sheep 
and cattle, is entered upon. The 
trees here grow in clumps, and be- 
yond Atula they disappear altoge- 
ther, and a barren plateau, seven or 
eight miles across, and 7,000 feet 
above the sea, is entered upon. This 
plateau forms the water-parting be- 
tween the Caspian and the rivers 
flowing inland towards the desert. 
Lieut. Gill proceeded by a well- 
known road to Shahrud, Sebzawar, 
and Meshea, the latter, aside from 
its sanctity, offering no features of 
interest. Kilat is one of the most 
remarkable'places in the world. It lies 
in a circular valley encompassed by 
precipitous hills, and accessible only 
through five narrow gorges, not more 
than two or three yards wide. Water 
abounds, and, as there is much space 
for cultivation, the inhabitants could 
hardly be starved out. On the road 
from Kilat to Idalik, the mountains 
rise to a height of 10,000 feet, and 
from the top of the difficult pass the 
valley of Atrek may be seen. The 
Persian frontier province of Deregez 
is one of the most prosperous of Per- 
sia, and though situated in the inune- 
diate vicinity of the Turkmen, it 
suffers nothing from their incursions. 
This prosperity is due entirely to the 
wise government of £lia Khan, whose 
family has held the post of governor 
for many years past, and whose ho- 
nesty contrasts strikingly with the 
corruption pervading every class of 
Persian society. — Athenaeum. 

Deep Soundings in the Pa- 
cific Ocean. — Commander Belknap, 
of the U.S. steamship Tuscarora, 
has lately been employed in survey- 
ing the route for a telegraph cable 
between the Pacific States and Japan, 
vid the Aleutian Islands. 

When. 8kt Bb d^&tajci<(^<^ <akl V^Ri^ssi^Sbr^. 
"by ^. ixom ^eii'S^^^^ ^ o^*^'^ ^s«s«^* 
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3,627 fathoms, Bhowing a descent of 
1,594 fathoms in a run of 30 miles. 



based on the intervals of descent of 
rope or cord, must be crude and un- 



At a distance of about 45 miles from j satisfactory as compared with the 



the last sounding a cast revealed a 
depth still more astonishing, the 
sinker carrying the wire down 4,343 
fathoms without reaching bottom. 
On this occasion, when some 200 
fathoms of the wire had run out, the 
sinker was suddenly swept under the 
ship's bottom by the strong under- 
curreht, and all efforts to get the 
wire clear, and to keep it from trend- 
ing, underneath, were unavailing, 
the difficulty being increased by a 
fresh breeze and a moderately heavy 
sea. Finally, when 4,643 fathoms of 
wire had run out, and only 150 were 
left on the reel, it broke close to the 
surface, and about hve miles were 
lost. The strain on the reel was 
great, and was attributed to the 
iwder-current. Capt. Belknap then 
ran back, and commenced his sound- 
ings anew from off Point Komoto, in 
lat. 40'' N. Here the water deepened 
rapidly to 3,493 fathoms, and^ and 
80 miles further to 3,587 and 3,507; 
then the ** ocean bed or trough of the 
stream " was found to drop nearly a 
statute mile in the run to the next 
position, and where the sinker was 
not detached until it had descended 
to the extraordinary depth of 4,340 
fathoms. A good bottom specimen 
was obtained ; but the thermometer, 
— one of Casella's,— came up broken. 
The next five casts were made in 
over 4,000 fathoms water, the last 
two revealing depths of 4,411 and 
4,655 respectively ; but on both occa- 
sions the wire ,was lost. The condi- 
tions under which these last deep 
soundings were taken were consi- 
dered by Commander Belknap to be 



indisputable results ' obtained with 
the Thompson machine and wire." 
Believing that such deep water as 
that observed, would be impracti- 
cable for cable purposes, Capt. Belk- 
nap determined to return to Japan, 
and take up another line, with a view 
of finding a plateau more favourable 
for the purpose, and on this expedi- 
tion he was about to proceed when 
writing from Hakodadi. On one 
point the Athenamm considers Com- 
mander Belknap is at fault. He 
writes, — "The result of these sound- 
ings will be of interest and value to 
hydrographic science, as establishing 
the fact of depths of the sea hardly 
to be expected in view of the nu- 
merous soundings made by Her Ma- 
jesty's ship Ghauenger and this ship 
over wide expanses of the Atlantic, 
Pacific, and Indian Oceans, and con- 
firming the existence of a very deep 
trough under the Japan stream simi- 
lar to that cut by the Gulf Stream 
on our own coast." The soundings 
of the Challenger prove the Gmf 
Stream to be of a superficial nature, 
and, therefore, incapable of cutting 
a deep trough in the ocean's bottom. 
The Burial Grounds and For- 
tresses of Callao and Lima. — 
T. J. Hutchinson, in his **Two 
years in Peru," gives interesting de- 
scriptions of the vast huaccu, or 
burial-grounds, and gigantic for- 
tresses found in the vicinity of those 
places. The central huaca of Pando, 
contains a mass of 14,641,8^ cubic 
feet of material But the whole 
valley of Huatica, the space be- 
tween the sea and a line drawn from 
Callao to lima, and from Lima to 
Chorillos, is full of such moundsL 



eminently favourable : the wind was 
light, the sea smooth, the swell gen- 
tle, and the ship steady, and the j On a road which branches off by 
dynamometer indicated the moment | Ascona, a farm near Lima, there are 
of the sinker striking the bottom i four masses of ruins, the cubic con- 
with wondrous accuracy. Ca^t. \ tiewfea oi w^a Xiwsi^ 14,536,989 feet 
Belknap remarks, that " any system, ol m«?«iY«;^&%\s>aX.'^^^\%^^5aA «a. 
€>/^eJl7ii^ when the bottom i8Teac\ieaL,\G^o^^ ^ ^xx»AfC^\fcx^ ^\ ^fiSV,»^ 
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square yards, or 49 acres of ruins. 
]Norfchward equally astonishing me- 
morials of the past are found. He 
says, **I believe the mounds, huacas, 
cemeteries, and fortresses already 
mentioned by me are of an age, 
hundreds if not thousands of years 
anterior to the period of the Incas, 
of whose connection with the valley 
of the Eimac we have no reliable 
historical proof whatever. I am, 
moreover, disposed to the faith that, 
when proper investigations are made, 
it will be ascertained that the build- 
ers of those things, of which we 
have now only the relics, will be 
l>roved, by the treasures of art found 
entombed with their people, to have 
been very far removed from the bar- 
barism which is attributed to them 
by all the Inca worshipers." Of 
the old Spanish chroniclers, he ob- 
serves : — ** It is useless to search for 
truth amongst them ; it would be 
better if we had no account of the 
Incas at all than that such nonsense 
should be foisted onus as historical. " 
The Temple of Diana. — Mr. 
J. T. Wood contributed to the 
Athenceum a sketch of his late exca- 
vations. The following is an ab- 
stract :— More than 100 feet of the 
lowest step of the temple platform 
was found in position on the north 
side, and about 10 feet in the east 
end. The width of this step was 
22 inches, but the second step had 
evidently overlapped it, and had left 
the tread only 19 inches wide. The 
rise of the step was little more than 
8 inches, so there must have been 
fourteen in number to ascend to the 
pavement of the peristyle, which 
was nearly 9 feet 6 inches above the 
pavement surrounding the platform. 
The width of the masonry supporting 
the steps, viz., 21 feet 3 iriches, 
serves as corroborative data. This 
at the west end is greater, being as 
much as 25 feet ; and here very likely 
the steps were wider, as described 
for temples generally by Vitruvius. 
-Yo portion, nowever, of the atepa 



from the west end was found. The 
ffreat altar, 19 feet 6 inches square, 
oiscovered last season, has now been 
fully laid bare. There is a drain io 
the foundation of it, which, I sup- 
pose, served to carry away the water 
used in washing the surface. The 
position of this altar gives the ap- 
proximate position of the statue of 
the goddess, as well as that of the 
columns which decorated the interior 
of the cella in two tiers. The dry 
season enabled me thoroughly to ex- 

Slore the whole of the ceUa. In so 
oing I discovered remains of three 
distinct Temples. The first must 
have been that built 500 B.C., for 
which the solid foundations de- 
scribed by Pliny and Vitruvius were 
laid. A portion of the west and 
south walls of the cella of this Tem- 
ple, with some of the pavement, was 
found remaining in position, as well 
as a great quantity of the pavement, 
under the peristyle of the last Temple. 
This pavement consists of two layers, 
one of white marble, the other of 
limestone. Between 5 and 6 feet 
below the pavement, and under the 
foundations of the walls of the cella, 
I found the layer of charcoal, 4 
inches thick, described by Pliny ; 
this was laid between two layers of 
a composition about 3 inches thick, 
similar to, and of the consistency 
of, glazier's putty. Could this have 
beeu the fleeces of wool on which 
the Temple was said to have been 
built? The lower stones of the 
antoe of this early Temple were also 
found in position, as well as those 
of the bases of one or two of the 
columns. Between the antas were 
found five of the mortices which 
were cut in the pavement to receive 
the standards of an iron grille, 
which separated the i^ronaos from 
the i)eristyle. We found also re- 
mains of the pavement of the Tem- 
ple commenced in the early part of 
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polished, and was raised nearly 4 
feet lusher than that of the pre- 
ceding Temple. In conjunction with 
it were found two of tne stones im- 
mediately connected with the door, 
in one of which was cut the mortice 
hole to receive the door-post, and the 
groove upon which the inner wheel 
ran, on which the door was moved ; 
in the other stone was cut the wide 
and deep groove for the outer wheel. 
These blocks had been raised upon a 
strong foundation of limestone. The 
doorway must have been nearly 15 
feet wide. The pavement of the last 
Temx)le was raised still higher, that 
of its ^)eristyle beiug as much as 7 
feet 6 inches above the pavement of 
the cella of the last but two. 

On removing the ground beyond the 
Temple platform, a portico was dis- 
covered at a distance of 30 feet be- 
youd the lowest step, which, ap- 
parently ran round three sides of the 
whole area, and beyond this, on the 
south side, a Grecian Doric building 
was discovered, with foundation 
piers for columns, spaced as much as 
20 feet apart from centre to centre ! 

African Ivory.— Dr. Schwein- 
furth in his book, **The Heart of 
Africa," states that :— The entire 
ivory trade of Khartoom is in the 
hands of six larger merchants, with 
whom are associated a dozen more 
whose business is on a smaller scale. 
. . . It is a fallacy to suppose that 
the pursuit of elephants is merely a 
secondary consideration in these 
enterprises of the Khartoom mer- 
chants, or that it only serves as a 
cloak to disguise the far more lucra- 
tive slave trade. These two occupa- 
tions have far less to do with one 
another than is frequently supposed. 
If it had not beeu for the high value 
of ivory, the countries about the 
source of the Nile would even now 
be as little unfolded to us as the 
equatorial centre of the great con- 
tiueat : they ate regions w\iic\i oi 



ments owe their original existence 
to the ivory trade ; but it must, on 
the other hand, be admitted that 
these settlements in various ways 
have facilitated the operations of the 
regular slave traders. Without these 
depots the professional slave traders 
could never have penetrated so far, 
whilst now they are enabled to pour 
themselves into negro countries an- 
nually by thousands on the roads 
over Kordofan and Darfur. The 
merchants of Khartoom maintain a 
great number of settlements in dis- 
tricts as near as possible to the 
present ivory countries, and among 
peaceful races devoted to agriculture. 
They have apportioned the territory 
among themselves, and have brought 
the natives to a condition of vassal- 
age. Under the protection of an 
armed suard, procured from Khar- 
toom, tiiey have established various 
depdts, imderti^en expeditions into 
the interior, and secured an un- 
molested transit to and fro. These 
dep6ts for ivory, ammunition, barter- 
goods, and means of subsistence, are 
villages surrounded by palisades, and 
are called Seribas. Every Khartoom 
merchant in the ^different districts 
where he maintains his settlements 
is represented by a superintendent 
and a number of subordinate agents. 
These agents command the armed men 
of the country, determine what pro- 
ducts the subjected natives must pay 
by way of impost to support the 
guards, as weU as the number of bear- 
ers they must furnish for the distant 
exploring expeditions ; they appoint 
and disphkce the localmanagers, carry 
on war or strike alliances with the 
chiefs of the ivory countries, and 
once a year remit the collected stores 
to Khartoom. 

Japanese Railway Stations. 
— W. Simpson, in ** Meeting the 
Sun," describes the arrangements of 
the Yokohama Station as being 
>^<QtQf\3i^hlY after the British modeL 



themselves could r>roduce not\iing \«\T\ift \;\0&fe\& w^ ^^fiCsN^-^ss^^.t a small 
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barrier is j^assed by a man ^ith a 
railway uniform, o^Iy a little more 
fanciful (with red cord about it) than 
what is worn in England. . . . The 
stations along the line are also on 
the English plan, being enclosed by a 
railing ; and tiiie passengers have to 
pass out, delivering up their tickets 
at a wicket. So closely is our sys- 
tem imitated, even in the smallest 
details, that even the railway por- 
ters at each of the stations are 
dressed in a suit of dark green cor- 
duroy. 

Boyal Burial Bites in Africa. 
— Sir Samuel Baker, in his last book, 
speaking of the burial of Kamrasi, 
who died shortly before his visit 
to that country, says : —When a 
king of Unyoro dies, the body is 
exposed upon a framework of green 
wood, like a gigantic gridiron over a 
slow tire. It is thus gradually dried, 
until it resembles an over-roasted 
hare. Thus mummified, it is wrapt 
in new bark-cloths, and the body 
lies in state, within a large house 
built specially for its reception. An 
immense pit or trench is dug, cap- ! 
able of containing several hundred 
people. The pit is neatly lined with 
new bark cloths. Several wives of 
the late king are seated together at 
the bottom, to bear upon their knees 
.the body of their departed lord. 
The night previous to the funeral 
the king's own regiment or body- 
guard surround many dwellings and 
villages, and«eize the people indis- 
crimmately, as they issue from their 
doors in the early morning. These 
captives are brought to the pit's 
' mouth. Their legs and arms are 
now broken with clubs, and they 
are pushed into the pit on the top 
of the king's body and his wives. 
An immense din of drums, horns, 
flageolets, whistles, mingled with 
the yells of a frantic crowd, drown 
the shrieks of the sufferers, upon 
whom the earth is shovelled, and 
stamped down by thousands of cruel 
fanatics. 



The Pigmies of Central 
Africa. — Schweinfurth, in his re- 
cent work, describes a race of pig- 
mies living south of the Soudan, 
and his accounts have excited much 
attention among anthropologists. 
An Italian traveUer, named Miani, 
has penetrated to that region since 
Schweinfurth's expedition, and 
brought three of these pigmies away 
with him. Unfortunately, Miani 
died on the White Nile. The pig- 
mies, two boys, (the third a girl, 
having also died) were brought on to 
Cairo by the negro soldier (a native 
of Dhinka), who accompanied Miani, 
and there they were taken charge of 
by the Khediv§, and sent to Naples 
in company with Professors Panceri 
and Gasco. The boys are called re- 
pectively, Thiebot and Kcrallah, 
and were given by the king of the 
Akkas to Miani. The region inhab- 
ited by these pigmies lies 2" south 
of Monbuttu, and is called by the 
natives Tikki-tikki Nakka. The 
names of the two boys were giveu 
to them by Miani, and are not 
native names. The smaller boy is 
1 mfetre 2 centimetres in height ; thg 
larger is 1 m^tre 15 centimbtres. 
There are no documents or any 
statements tending to establish the 
age of either of the children. The 
newspapers have gratuitously in- 
vented the extraordinary assertion 
that the elder is twenty-seven years 
of age. This is mere sensationalism. 
The more moderate statement as to 
the ages of the two supposed Akka 
children, which is accepted by most 
persons (including Prof. Panceri), 
is that the elder is about 15 years, 
and the younger 9 years of age. 
A vocabulary of thirty words has 
been extracted from the Akka child- 
ren through the intermediation of 
the Dhinka soldier, who speaks 
Arabic. The Dhinka man asserts 
that all the Akkas are very small 
people, but thft,t tVjkSx^ «:t^ ^\Swstxs\.« 
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Belies in 

Among the valuable additions lately 

made to the Britiah Museum are 



itions ute 



discovered the ancient site of Cte- 
rmm, or Kuri, and the temple of 
Apollo Hylates (?). Several long 



some architectural fragments from : Greek inscriptions bearing the name 



Tel el Yahoudeh, the mounds of the 
Jews, in l^gyp^ These mounds are 
the site ot tiie town called Vicus 
Jud«onmi in the Roman Itinerary, 
thirty Roman miles to the north of 
Heliopolis. It is called Onion in 
Claudius IHolemy's Geognmhy, and 
is where the Jewish m^h priest, 
Onias the Fourth, built his temple 
to God. These fragments are some 
of them, as we must suppose, part 
of the Jewish temple, because they 
are not Egyptian in style; while 
some of them, bearinff the name of 
Rameses the Third, tfelons to the 
older Egyptian temple, wnich, as 
Josephus tells us, had gone to ruins 
ou the spot. Both the temples seem 
to have uoen built of bad materials, 
iu large part of unbumt bricks ; and 
hence they have left no traces of 
their ground-plans. The Jewish 
fragments are porcelain tiles, which 
were set as ornaments into the 
bricks, and also encircle a column as 
a capital. Many of them have 
rosettes, or open flowers, always 
with eight leaves. The forms on 
others resemble the high cap, or 
mitre of the priests. At present 
they are dispersed in two rooms, and 
in as many as five cases in the 
Museum, aud thus easily escape 
notice. Their value would be better 
shown if all these remains from Tel 
el Yahoudeh, both Jewish and 
Egyptian, were placed in one case. 
In the land of the Jordan we have 
been disappointed with forged pot- 
tery, and an inscription of question- 
able authenticity from Moab ; and 
hence the Biblical student will be 
grateful for these fragments from 
the Jewish temple in Egypt. — 
Samuel Sharpe^ Athenceum. 

Cvprua* — General di Cesnola 
haa been actively engaged, for «ome 



of that deity have already been 
unearthed, also some smaller in- 
scriptions in the C^riote language. 
At least a hundriMl statues, sta- 
tuettes, and heads, in the well-known 
calcareous stone employed so com- 
monly by the ancient sculptors of 
Cyprus, and possessing all the cha- 
racteristics of the fin€«t Greek art, 
have been exhumed, with a quantity 
of terra-cotta equestrian figures 
wearing armour, consisting of h^- 
mets of various patterns, and 
rounded shields charged with the 
full-faced head of Medusa in 
relief. 

Bewards to G^oeraphical 
Explorer8.->The Founder's Medal 
of the Royal Geographical Society 
has been m*anted to Dr. Schwein- 
furth ; and the Victoria Medal to 
Col. P. E. Warburton, who recently 
succeeded in crossing the interior of 
Western Australia. The latter 
Gentleman traversed the continent 
from the MacDonnell Ranges to the 
coast north of Nickol Bay, passing 
over 800 or 900 miles of ground never 
before trodden by the foot of white 
man. The expedition has been 
useful only in a scientific point of 
view ; the country for nearly the 
whole distance is utterly worthless. 
Barren, scrubby, and m the last 
degree wretched, the explorers had 
the utmost difficulty in forcing their 
way through. With poor food for 
the greater portion of their dreary 
journey, with water often scarce, 
and little game, the brave band were 
reduced to the utmost extremities. 
For three months they bad nothing 
to live on but dried camels* flesh, and 
as much roots and bulbs as they 
were able to gather. 

Yezo, Japan.— In 1873 Mr. R.G. 
'W«4jBoti visited Yezo, the northern- 



montliB past, in excavationa at tYie >y'm.oa\i oi ^^^ V^se^a tsoss^ islands of 
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the recent efforts of the Japaaese 
GoYemmeut to colonize the island, 
and has recently presented notes of 
his journey to the Royal GeoCTaphi- 
cal Society. At present xezo is 
placed on a different footing from 
that of all the other portions of the 
Mikadoes dominions, being con- 
sidered rather as a colonial possession, 
and governed by a special office, 
called the Yezo Colonization Depart- 
ment. Although richly wooded and 
picturesque, abounding in coal and 
other minerals, with salmon and 
other fisheries of surprising abund- 
ance, it is b|^ very thmly populated, 
and woula have continued in its 
neglected condition had not the 
Japanese Government been stimu- 
lated to action by the encroachments 
of the Russians in Saghalien, imme- 
diately to the north of it. The 
population does not exceed 124,000, 
of which number 16,000 belong to 
tb^ singular aboriginal hairy race, 
called Ainos. The island is of about 
the same size as Ireland. Although 
lying ten degrees more southeny 
than Ireland, its climate is much 
colder ; and Mr. Watson was ^lad to 
sit over a fire even at noon in the 
dog-days, and to sleep under a thick 
quilt at night; still the magnolia 
grows in its forests, and rice and 
maize are cultivated. He advocated 
the removal of the capital from 
Hakodate to Endermo, the latter 
place being more central, and having 
a maxrnificent harbour. With regard 
to tne progress of our knowledge 
of the interior of Japan generally, 
the author said that Europeans are 
still forbidden to travel beyond the 
limit of thirty miles from the treaty 
ports ; nevertheless, on one errand or 
other. Englishmen and Americans 
had traversed the largest island in 
various directions. In conclusion, 
he described the surprising change 
that had come over the attitude of 
the Japanese regarding foreignera. 



it were, his life in his hands, and 
officials were forbidden to stir out 
without an armed escort : at present 
any foreigner can traverse, alone and 
unarmed, town or country without 
the slightest risk. 

Dr. Livingstone.— A proposal 
is on foot to erect a memorial of Dr. 
Livingstone at Blantyre, near Glas- 
gow, the place of his birth. It will 
be in the recollection of our readers 
in what warm terms the great tra- 
veller writes in the introductory 
chapter of his "South Africa" of the 
qualities of head and heart possessed 
by many of the humble people of his 
native village. The following little 
incident has.just been published by 
Mr. John Rankin, of Glasgow: — 
" Livingstone and I, when boys, 
wrought as piecers in the Blantyre 
Mills, he being a little older than I 
— he was the big piecer and I was the 
wee one— the big piecers always 
having double the wages of the wee 
ones. The proprietors of the mills 
did not allow any of their employes 
to walk on the banks of Clyde in the 
vicinity of their cotton works. Poor 
David was one afternoon caught 
taking a solitary stroll on the for- 
bidden path, with his book of travels 
in his hand, which was his wont to 
da He had no companions, asso- 
ciated with no boys of his own age. 
I was the only one that he at a time 
took a stroll with, and that was but 
seldom, for it was his hobby to walk 
alone on the banks of Clyde and other 
minor streams and glens, and at all 
times with some useful book in his 
hand ; and for having disobeyed his 
employers' orders, by having walked 
on the bonnie banks of Clyde, 
although the property was in nowise 
theirs, he got his choice of submit- 
ting to a fine of £2 or leave tlie 
work. It is needless to say he left, 
for he had a noble spirit in his 
youth, which he carried with hira. 



gB^era. \ TO\M 
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his old fellow- worker at BlaDtyre." 
-^Athetuntm, 

Tasmanian Stone Imple- 
ments.— The Royal Society of Tas- 
mania has been makiDg an inquiry in 
reference to the stone unplements of 
the Tasmanian aborigines, especially 
as to whether the natives made use 
of these implements fastened to 
handles, after the manner of axes or 
tomahawks. All inquiries on the sub- 
ject tend to prove that no true toma 



a genuine railway village. There 
was an * American hotel,' two stories 
high, and a * piazza,* and some forty 
or fifty rooms for the accommoda- 
tion of the railway people. There 
were all the buildings, station- 
houses, machine-shops, engine- 
houses, coal-yards, required for a 
large road. There were the cabins 
of the labourers employed oh the 
works, many hundreds of men, 
Chilians (the Yankees of South 



iiawks were known to or fabricated I America), Bolivians, Peruvians, 



by the natives ; they merely used 
sharp-edsed stones as knives. These 
were maae sharp, not by griudinff or 
polishing, but by striking off fl^es 
with another stone till the required 
edge was obtained. As a very 
general, if not invariable, rule, one 
surface only was chipped in the 
process of sharpening. They were 
made from two dmerent kinds 
of stone — the one apparently an 
indurated clay rock, the other 
containing a large proportion of 
silex. 

Across the Andes. — A Buenos 
Ayres paper lately contained the fol- 
lowing account of a trip made in a 
construction train from Arequipa 
over the Andes. Among other 
places reached was Vilcomayo, 
14,533 feet above the level of the 
sea. ** As I write," says the tourist, 
** there lie before me copies of HJl 
CiudadanOt a newspaper published 
at Puno, and of El H&i'oldo^ a news- 
paper published at Cuzco, both of 
them being well-printed and well- 
written sheets, and both of them 
being published more than 12,000 
feet above the level of the sea. Nor 
is either of these the champion 
climbist of the newspaper world. 
At Cerro de Pasco they issue a very 
clever gazette devoted to mining and 
the muses ; and Cerro de Pasco is 
14,0m feet above tide- water." Of 
Vilcomayo, the writer says -. ''Here, 
amid the supreme desolation oi t\ie 



whites, ladinos, Indians — a motley 
multitude, but superior, both in re- 
spect to capacity and conduct, to the 
average ' navvies ' of Europe and the 
UnitS States. With the early 
morning a further run of an hour at 
goc^ S{^ed brought us to the actual 
summit of the road, at 14,566 feet 
above the sea level, and we then 
began to descend to the Atlantic 
slope." » 

The Highest Railway in the 
World.— A Mexican paper says 
that the highest point in the world 
where railroads are now in operation 
is at Apizaco, on the Vera Cruz and 
Mexico Railwav, 7478 feet above 
the level of the sea. The next 
highest is on the Central Pacific, in 
the Nevada range, 7111 feet above 
the level of the sea. The third is 
at Arequipa, an important city in 
Peru, 7000 feet above the level of 
the sea ; and, under the Peruvian 
railway system, the work is to be 
continued and is expected to reach 
double that altitude at the ancient 
capital of Cuzco, 14,000 feet above 
the level of the sea. 

Last Journey of Livings- 
stone. — Livingstone had heard ofa 
mound to the west of Lake Bang- 
weolo, from which rose four rivers, 
two of which, flowing north, formed 
the Lualaba. This was the coal of 
his last journey. But soon aner he 
left Unanyembe he beeim to suffer 
Itoxcl sii ^totiv:^ ^^\&^<^sint^ which 



Andes, at a height at wbicli man m\ ocoasvoii^ m\M2si\Qs» ^V^^j^^^5^ 
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lands near Lake Tanganyika were 
hard travelling, and he was obliged 
to climb the mountains himself, for 
fear of killing his donkey. He also 
felt the sun when he rode more 
than when he walked. But far 
worse than the mountains were the 
floods around Lake Bangweolo. It 
rained almost every day ; the sky 
was covered with clouds ; the earth 
was covered with water. The native 
canoes would not live on the lake, 
and he had to wade from morning 
to night, day after day. The country 
was desolate; there was no game; 
it was thinly populated. Some- 
times the cooing of doves, the scream- 
ing of the francolin, the music of 
singing birds,, announced that a vil- 
lage was near ; but the people sup- 
posed him to be a slave-hunter, 
concealed their food and deserted 
their villages as soon as he ap- 
proached. Others, pretending to act 
as guides, misdirected him ; and on 
one occasion he lost his way for a 
fortnight. This terrible life soon 
began to tell upon a constitution 
alreadv enfeebled by disease. He 
offered up prayers that he might be 
allowed to 6nish his work and re- 
turn and be at rest. But first he 
must find the four fountains. * * No- 
thing, earthly," he says, *' will make 
me ^ve up my work in despair." 
On the 19th of April he writes, "I 
am excessively weak, and but for 
the donkey could not move a hun- 
dred yards. It is not all pleasure, 
this exploration." On the 21st he 
started in the morning from a small 
village where he had slept ; but be- 
fore he had gone very far he fell 
from the donkey, and was taken by 
his men back to the village. They 
made a litter and carried him slowly 
from village to village. On the 25th 
he was brought to a hamlet from 
which the people had not run away. 
He called them, and asked if they 
knew of .a hill on which four rivers 
took their riae. They replied that 
thejr were not in the habit of travel- 



ling. On the 27th he made the last 
entry in his diary, *' Knocked up 
quite, and remain — recover — sent to 
buy milch goats. We are on the 
banks of the Molilamo." He was 
now unable to stand upright. He 
often implored his bearers to place 
the litter on the ground. Some- 
times a drowsiness came over him ; 
and the men began to be frightened, 
for they knew that death was draw- 
ing near. They arrived at Ilala, and 
laid him in a hut on a native bed, 
raised above the ground. Beside 
him was placed a box with the 
medicine chest upon it ; outside, 
near the door, was lighted a tire, 
and around it* sat the watchers, 
waiting for the end. A boy lay 
down within the hut. 

It was the night of the 30th of 
April. At 11 p.m. he sent for Susi, 
and asked whether those were his 
men shouting. Susi replied that it 
was the natives scaring away a 
buflfalo from their fields. He then 
asked how many days it was to the 
Luapula, and soon afterwards sighed 
as if in great pain, and said, *'0h, 
dear, dear ! " and then dozed off. 

At midnight Susi was sent for 
again, and Livingstone took a dose 
of calomel. He then said, in a 
feeble voice, ** All right ; you can 
go now." These were his last words. 
At 4 a.m. the boy ran to Susi, and 
; said, " Come to Bwana. I am 
afraid ; I don't know if he is alive. " 
Susi called Chumah and four other 
men, and they entered the hut. 
Their master was not on the bed, 
but kneeling beside it ; a candle, 
stuck by its own wax to the top of 
the box, shed a light sufficient for 
them to see his form. His body was 
stretched forward, his head buried 
in his hands upon the pillow. One 
of the men approached softly, and 
put his hands to his cheeks. They 
were quite cold. Livingstone was 
dead. A^ "^t^V'Si ^\sX<6 ^SXsjcsR'^at^*^^ 
cocka cte^ . \\» ^^ ^^'^ \eax\iis»%^ 
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We have now to record a deed 
which will never be forgotten. The 
Africans have a horror of the dead, j 
and cannot bear to carry a corpse : 
even to the neighbouring grave, i 
How great, then, must have been ; 
the love, how true the fidelity of ; 
these poor untaught men, who could 
carry a corpse on that long, Ions 
journey out of the very heart of 
Africa down to the coast! Thus 
they obtained for their beloved 
master the highest honour which 
can be bestow^ on the mortal re- 
mains of a hero. — Athenasum, 

The Survey of Palestine. — 
Lieutenant Conder has made iden- 
tifications of considerable import- 
ance. On the ** Valley of Blessmg " 
(Berechah, now, probably, Berei- 
k&t) Lieutenant Conder remarks : — 
**The mixed force —the children of 
Moab and the Mehunim — from east 
and south-east of the Dead Sea had 
crossed round its southern end, or, 
perhaps, by the old fords of the 
Lisau, and camped at En^edi. The 
clifi* of Ziz is supposed to be the pass 
by which the Arabs at the present 
day ascend to the villages in their 
marauding expeditions. The direct 
road leads to Tekua, and there is an 
important pass towards the village 

of Beit Aiuum In this pass 

exists the village of Sair, hidden be- 
tween the hiUs and surrounded 
with ^rtlens." 

** Pilate's Aqueduct" has been 
followed to its source. Corporal 
Brophy, of the Survey party, traced 
it from Tekua first to a large birket 
resembling those near Urtas (Solo- 
moo's Pools), and fed originally by 
the springs of the valley. The aque- 
duct here divides into two, the 
longer line following the foot of the 
hills on the south side of the Wady 
Arrub and passing through another 
pool. The true source is found at 
Ain Kuweizehah, in the wady, and 
near the ruina, of the same name. 
The lenMi of this engineering work 
23 not leaa than 30 milea; tliie 



southern source is 15 Koman miles 
from Jerusalem in a stnught line. 
According to Josephus, Pilate 
brought the water a distance of 25 
Roman miles. A curious ancient 
tower has been discovered lying 
south of Beit Sawir. It is 50 feet 
square, and composed of huge blocks 
of very roughly-newn stone. These 
stones, cut from the rock of the 
natural thickness of the stratified 
bed, are ouly 16 inches thick and 8 
feet or 9 feet in length, by 5 feet in 
breadth. They are reported to bear 
throughout the marks of extreme 
a^ and exposure to the action of 
wmd and rains for centuries. Such 
rude dry-stone monuments are 
amongst the oldest found in the 
country, and may very well date 
back to Jewish times. The tower 
is too large te be classed with ancient 
vineyard towers, and must have been 
constructed for purposes of defence. 
It has fallen principally od the south, 
where many courses are piled above 
one another. 

Interior of Africa. — At a recent 
meeting of the Royal Geographical 
Society, the principal business was 
the reading of the report of the Li- 
vingstone Congo Expedition, by 
Lieut. W. T. Grandy, R.N. The re- 
port was an itinerary of the writer's 
journey to the interior up to th^ 
date of his recall. Roads were being 
made by means of which the troops 
would be able to intercept the transit 
of slaves to the coast, and encourage- 
ment was being given to cultivate 
the india-rubber tree, of the value 
of which in Europe the natives had 
been hitherto ignorant. The chiefs 
had been exceedingly kind and hos- 
pitable to Lieut. Grandy and his 
party, and had promised facilities 
for future expeditions. He had 
found several traces of the Portu- 
guese occupation of Coneo, and he 
described the natives as bein£ civil- 
VaedL, m^cAfti^it, and exceedingKr fond 
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of the ffrandeflt rivers iu the world, 
and as being navigable for a distance 
of 110 miles from its mouth. 

Arctic Expedition. —The com- 
mand of the expedition has been en- 
trusted to Captain George S. Xares. 
Captain Nares, who has commanded 
the Challenger, 4, surveying and dis- 
covery ship, since May, 1872, entered 
the navy in 1845. He was employed 
as mate in the Resolute, discovery 
ship in the Arctic expedition. Cap- 
tain Henry Kellett, C.B., from Fe- 
bruary 16, 1852, until promoted to 
lieutenant, October 21, 1854. It is 
stated that the Admiralty will be 
unable to entertain applications from 
any individuals not belonging to the 
Royal Navy for employment in the 
Arctic expedition. Active prepara> 
tions are being made at the Koyal 
Victoria Victualling Yard, Deptford, 
for provisioning the ships which are 
to be engaged in the expedition. 
For this purpose 15,000 lb. of beef 
are being preserved in a peculiar 
manner. It is wholly lean, taken 
from the middle of the round, and 
cut into steaks, when it is put over 
a fire and dried, then packed into 
canisters holding about 6 lb. each, 
covered with boUed suet run in, and 
then hermetically sealed. Most of 
the British Arctic expeditions have 
sailed from the Thames, and it is 
expected that the ships selected for 
this service will also come up the 
river to receive their stores. 

African Exploration.— Lieut. 
Cameron has examined the western 
side of Lake Tanganyika, and has 
discovered the lons-looked-for outlet 
which all physical geographers had 
agreed must exist, as in no other 
way could the sweetness of the water 
be accounted for. This outlet, it 
appears, is called Lukuga, and is 
situated five miles south of the 
islands explored by Speke. It had 
actually been passed b^ Living- 
stone, though in the night time, 
which aught account for ma naviiig 
Bomewhat baatily concluded that the 



waters flowed into, instead of out of, 
the lake. Lieut. Cameron proceeded 
for about four or five miles along the 
stream, the current of which runs 
from one to two knots per hour, but 
. further navigation was impeded by 
I floating grass and large rusnes. He 
i believes that it eventually reached 
the Lualaba. The Lualaba itself, 
according to Arab report, flows into 
the Congo, and not into the Albert 
Nyanza, as asserted by Livingstone 
and Stanley. This intelligence can 
hardly cause much surprise to those 
who read Dr. Behm's exhaustive 
essay on the subject, published ten 
years ago, in which he arrived at 
the same conclusion in the most un- 
mistakable manner. One Arab had 
gone fifty-five days' journey from 
Nyangwa down the Lualaba, which 
he described as broad as Tanganyika, 
and studded with inhabited islands, 
and had arrived at the sea, where 
white men had ships and factories. 
Lieut. Grandy, exploring from the 
West Coast of Africa, by way of 
Ambriz and Bembe, has found greater 
difficulty of penetrating into the in- 
terior of the country by that route, 
and from his comparatively early re- 
call, on account of the death of 
Livingstone, he has been unable, ap- 
parently, to acliieve any great geo- 
graphical discovery. His opinion of 
the Congo is, that there are two main 
branches, the southern one draining 
Angola, and the northern one being, 
apparently, identical with the Lua- 
laba. It is a matter of congratula- 
tion for geographers that sufficient 
funds have been collected to enable 
Lieut. Cameron to prosecute his dis- 
coveries. According to his last ad- 
vices, he will write from Nyangwa, 
and thence make his way down the 
Lualaba to the sea, and thus complete 
a journey of the very highest interest. 
— Athenceum, 

The Oases of the Lybian 
Desert. — B^f Dt.Ss.bk.Hi^vafcM^'cc. ka. 
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the Athenceum, Aiter referring to ! Egyptixuis, they betray no facial 
the small knowledge hitherto pos- characteristics of the latter, being 
sessed of the Lybian Desert, and the apparently the remains of one of the 
recent additions to it by Nachtigall numerous Lybian races of the hiero- 
and Kohlfs, he described his own gljrphical Berber nations, of more 
exploration of the great oasis El- 1 northern extraction. They are of 
Khargeh (the outer), distinguished ; signally livid complexion, owing to 
from iDakhel (the inner), the basis 1 prevalence of fever from miasma, 
of Kohlfs's expedition, three days* j Vaccination is enforced. They are 
journey further westward. He ; lax in their observance of the rules 
reached the capital of this outer : of the Prophet, and do not possess a 
oasis (of the same name) in January, single trace of Christian tradition, 
after five and a half days* march Five lar^^e temples (five hundred 
(190 kilometres, almost south) from j years before Christ), seven Roman 
Sivot. At the end of April he re- castles, hundreds of wells, the Ne 



turned to the shores of the Nile, vid 
(firgeh, the result of his journey 
1>eing a trianffulation on a measured 
basis of 3.^ kSom^tres. The oasis is 
120 kilometres in length, and so 
formed as to resemble the bottom of 
a gigantic valley, the width of which 
appears very much to exceed the 
Nile at its broadest. On the north 
and east it is bounded by mountains 
detached from the Lybian plateau, 
composed above of hard, brilliant, 
red nummulite chalk, and below of 



cropolis of Hibe, and other remains, 
testify to the great former prosperity 
of the oasis. Close to Doosh is the 
dwelling of a commander in the time 
of Trajan, in excellent preservation. 
The Necropolis (Christian) of Hibe 
is in wonderfully perfect condition. 
Its construction deviates entirely 
from Egyptian models, and follows 
the Roman rather than the Greek 
style. Embalming was certainly 
practised here .by Christians of the 
first five centuries. The various in- 



chalk of dazzling whiteness. As a j scriptions on rocks, dating through 
whole, it is not uninterruptedly I a series of epochs, aflford a strange 
verdant, being of the usual mono- picture of the slowness with which 



tonous yellow, but with black and 
green spots. These little islands, as 
it were, are the arable portions, the 
springs surrounded by acacias, the 
fields, palm-groves, brooks, and 

1)ouds. He dwells with animated 
anguage upon the pleasure excited 
by the undulating plains, bubbling 
watercourses, and terraces of vege- 
tation of those enchanting spots. 
The ten inhabited portions are stated 
to have 5,700 inhabitants, dwelling 
in restricted and fortified situations, 
owing to their continual dread of 
surprise by Tripolitanian hordes. In 
Khargeh itself, the houses are abso- 
lutely built over the streets, being, 
as it were, on piles, supported by 
roa^b ibeams, through which the in 



time effects transformations of sur- 
face. Seventy-five springs, all of 
the earliest antiquity, are in use, 
and no new ones are ever opened. 
They are periodically cleaned by 
divers, at the risk of their Uves, for 
a few copper piastres. An Egyptian 
engineer has, however, found water 
at 60 to 100 metres in the Dakhel 
oasis ; and there is no doubt that 
the district could be restored by ar- 
tesian wells to its former prosperity. 
The authorthinks it least improbable 
that the water has its source in the 
Nubian Nile, probably above the cata- 
racts of Wady Talf a ; but he seems to 
doubt all the explanations attempted 
for its origin, by stating that all the 
springs are thermal, far exceeding the 



habitantB grope in a stooping poatuxe, \ a.Nct%.^<& \ftTa^T^^\sc^Qt the year, and 
Thonsh uainff a language differiiigN co\i^cvv\e.ii?e^'^ ^JXv^ v^a^^^ 
but little from that of the moderii\tVve^;.\v^Tt., '^V^^ ^.^^^x.^^'^^^ 
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the bed of a former current from the 
Egyptian Nile valley westward 
through which the Nile might have 
flowed, although an imaginary series 
of oasis valleys figures in all maps. 
It is strange, nevertheless, that 
**Bader-bela ma" {i.e., river with- 
out water) is a frequent local name 
for valleys and sandy wadys. The 
soil of the oasis chain betrays no 
traces of the clay alluvial land of the 
Nile ; there are no fish in any of the 
waters ; and the botanico-geogra- 
phical facts recapitulated by the 
author also negative the idea of the 
Nile having ever flowed here. After | 
entering upon the various geological 
features of the district at some 
length, he thinks it safe to assume 
that the subterranean water of the 
oases is equal to that of a first-class 
river. The scheme of irrigation is 
primitive, neither draw-wells nor 
wheels being known, and much is 
wasted, becoming impregnated with 
salts from some of the strata ; and 
these salts, and the encroachment of 
quicksands, which usurp the finest 
parts of the oasis, are very prejudi- 
cial to cultivation. The sand-hills 
are continuously advancing from 
north to south, with a gentle incli- 
nation westward, forming a crescent- 
like arch. The largest are in Dakhel, 
where they are insurmountable for 
camels, and prevented Rohlfs's ad- 
vance. All Egyptian plants, except 
the hogs-bean, are found in the 
oasis, many cereals being cultivated, 
and rice and barley especially 
thriving The date is naturally the 
staple of the agriculturist, and the 
bearing trees are estimated at 
80,000, taxes being levied on the 
number of trees and the area of the 
cultivated soiL One tree is noted as 
sixty years old, with six-fold ramifi- 
cations of long shooting branches, 
aod is stated as probably not to be 
matched in the whole world. The 
camel cannot be acclimatized, owina 
to the damp summer miasma and 
pJague$ of midgea ; but donkeyB, 



cows, buffaloes, and sheep are easily 
reared. The indigenous mammalian 
fauna is extensive (includiug five 
camivora) ; stationary birds are few, 
but migratory birds abound, though, 
singularly enough, neither ducks nor 
geese are found in the oasis. All 
the oases on the east of the Lybiau 
desert have the same Flora, and the 
explored part yielded 225 species, 
which would probably only be in- 
creased by one fourth if more 
thoroughly worked. Nearly half of 
them are connected with the culture 
of rice. Even in its most torpid 
state, the soil appears nowhere 
wanting in vegetable germs. 

Journey East of the Jordan. 
— By Dr. Porter (British Associa- 
tion). Dr. Porter defined Eastern 
Palestine as divided from Western 
by the valley of the Jordan, which 
extends from the base of Hermon to 
the borders of Edom, a distance of 
150 miles. Eor about 130 miles its 
surface is below the level of the sea, 
its depression at one place being 
1,312 feet. This great chain gives 
the country eastward its most strik- . 
ing physical feature. Viewed from 
the west, it appears an unbroken 
mountain chain, but, when ascended, 
a table-land is seen to stretch from 
its summit into Arabia. The cen- 
tral erection rises into wooded 
heights, with an average elevation 
above the plateau of 600 feet : this 
is Mount Gilead, while the southern 
table-land is Moab, and the northern 
Bashan. The western side of the 
country is deeply furrowed by ra- 
vines, three of which are historically 
important : first, the Arnon, which 
separated the Moabites from the 
Amorites ; second, the Jabbok, 
which was the northern border of 
the Ammonites; and, third, the 
Hieromax or Jarmuk, the boundary 
between Bashan and Gilead. The 
country was the scene of some of the 
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f:oiif(Ui'«U of Iirael under Moset. 
(^iu.*«tioiii of iiuportauoe mae io oon- 
uexif>ii with those eventi. Are there 
any traccM, oioouincutal or tradi- 
tional, of the alMjn^^ioal races, or can 
the hue (»f cou(|iic8t be followed? 
The ancient inliabitants had some 
very iiiarkeil characteristics. They 
were, i*} a larce ext«Bt, migratory ; 
they were subject to wild outbursts 
of nxBtfi'iii ; they were celebrated for 
unltouudcd hospitality ; they had a 
]H;cuIiar costume and a i>eculiar ac- 
cent. It is, thercfiire, im[x>rtant to 
inijuirc whetlier there be anything . 
ill the pliyHical features, natural re- 
fM)urceH, or geographical [K>sition of 
the country tliat would accouut for . 
these cliaracteristics, or whether any : 
of tiieiii still exist. T)ie author left 
JeruHalein on l.'Hh April, but was 
unabhj to cross the Jordan at Jericho, 
l>ecause, as stated by Joshua, the 
river at that seaflou **ovcrfloweth 
all hiH iKinks." J le travelled up the 

{ilaiii tu Damieh, and crossed a ferry , 
Miside the ruins of the Koman bridge, , 
over whiirli ran the. ancient road from ' 
N ea^Kilis t< » (ieraxa and Pit iladelphia. - 
He showed tliat the dress of the peo- 1 
X)lo Ijeyond the river is diiFereut from i 
tliat of the western tribes, aud of a I 
more primeval tyjKj ; theij: pronun- 
ciation of certain words is also diffe- 
rent. He ascended Jebcl Osfaa, the 
highest ])oak of the Oilcad range, 
and idcntiHed it with Mizpah, where 
tiephthah assembled tlie trans- Jor- 
dan ic tribes. He also showed that 
Es-Saet is the Kamotli (lilead of the 
Kiblo. Ho travelled South to Arak- 
el-Kmtr, aud described the remark- 
able excavations and classic ruins of 
the palace of Hyrcauus. Thence he 
went to Hoshbou, and pointed out 
how it commanded the passes from 
the plateau of Moab to the Jordan 
valley, thus rendering it necessary 
for Moses to ask permission of Sihon 



of Pisgak" wliich looked ^iawai 
Jeshimon," L^., "tlie doMrt" bs- 
yood the Dead Sea. He dcMribel 
the ruins of yebo, allowing that it 
was a town which ^tc iti name in 
ancient, as it does in modem tines, 
to some peaks around it. One of 
these jjeaks bears a name which is 
proliably a corruptioa of Pisgah, and 
the view from it is aimriar to that 
described in the aocoont of Moees'i 
death. The author went to Bab- 
bath Ammon over a table-land rich 
in pastures, and dotted with mined 
towns. He travelled tiienoe to 
Gerasa, ihrongh the semicircaUr 
region of mountains skirted by the 
the raWne of the Jabbok, aud illus- 
trating the statements in the Bible 
regarmng the strength of the borden 
of the Anmionites. He anggeited 
Neby HCld, a noted sanctuary be- 
tween the ford of the Jabbok and 
(ierasa, as the probable scene of 
LAbau^s covenant with Jacob, and 
proposed to identify Gerasa with the 
long-lost Mahanaim. From Gerasa 
he made an adventurous journey 
through an unknown region to the 
plain of HauHln, following the line 
of an ancient road ; and he gave 
reasons for believing that this was 
the route by which Abraham and 
Jacob entered Palestine, and by 
which Moses invaded Bashan. 
Thence he went north Jebel Haur&n, 
visiting its old cities, and describing 
their architecture. He argued that 
some of the private houses in those 
cities are much older than the Greek 
temples beside them, gi^-ing mea- 
surements of a few of the massive 
stone doors. Here were two colos- 
sal lieads of Astarte, with the cres- 
cent on the forehead which gave that 
deity the name found in Genesis, 
Ashteroth-Kamaim. The ruined 
temples and palaces of Stah contain 
inscriptions bearing the names of 
Herod tlie Great and Agrippa ; and 
t\iQTQ \% oxvfii v\\.l^a.bo.thean cnaracters 



to ])ass through his territory. The 

western brow of the plateau is doepVy 
fiUTowod, and the T)roioctiug peakaVol & ^et-^j xeva^Vsic^^i 't^v*»% «^v^ 
i«w//o«2ibo22 formed those *^eigUa\Teu>A^ t^^^ox^^mi^ 'Ctia ^x^«?®ai^ ^ 
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statue to a certain Malkath about 
30 B.C. From Kenath he crossed 
the plaiu of Bashan to Mezarib, and 
then, turning southward, passed 
over the northern ridge of Jebel 
Ajldn, visiting several cities of De- 



hill-tops, aneroid observations, ther- 
jnometrical readings, &c. , and astro- 
nomical bearings, were, constantly 
obtained as rough checks. As . to 
names of places, the author observes 
that the original Hebrew names are 



capolis, and finally crossing the still to be found under slightly modi 



Jordan valley to Bethshean. 
The Survey of Palestine.— 



fied forms of the Arabic. The col- 
lection and correction of these, tend- 



By Lieutenant Oonder. — This sur- ing to elucidate geographical passages 
vey was confined to Western Pales- in Scripture, were carefully attended 
tine, containing about 6600 square ■ to. The number obtained was very 
miles, bounded by the Jordan and , great (seven or eight times more 
the sea, and extending from Dan to , than in any previous map), averag- 
Beersheba. It is divided into five j ing two per square mile. Seventy 
geographical districts, two on the ' special plans of antiquities not 
south, comprising the hill country ! before satisfactorily explored are 
of Judiea and the plain of Sharon ; ' here mentioned ; and seven churches 
the third containing the plain of and two sites of towns are stated to 
Esdraelon and its boundary chains ; have been before entirely unknown. 
the fourth the hill country of The antiquity of ruius in Palestine 



Galilee; the fifth, the Jordan 
Valley. The country of the Beni 
S*ab, or Shephalah, west of Nablus, 
was UDknown until visited in this 
survey. The author described the 
conmiencement of the work (one- 
inch scale) in October, 1871. The 
map was prepared on Sir H. James's 
system of tangential projection in 
sheets. Six of the proposed twelve 
are complete, and three are in 
England. The first base was con- 
nected with the trigonometrical point 
at Jaffa, the second being established 
at Esdraelon. This was four and a 
half miles long, and the difference 
between its measured and calculated 
lengths gave an error of only -03 per 
cent. The average length of the 
triangle's side was about 15 miles, 
but never greater than 10 in the 
Judsean Huls, and every possible 
check appears to have been em- 
ployed, in all cases, with an en- 
couragingly minute amount of error. 
The rate of work rose fr6m 60 
square miles per month to about 180 
in October, 1873, and then, with an 
extra man, gave a steady average of 
280. All is done on horseback, and 
the method is most fitted for miii- 



has been much exaggerated, many 
supposed to be Jewish or Phoenician 
turning out to be Crusading or Sara- 
cenic. The identifications of the 
altar *Ad, the site of ^non, Zare- 
tan, Gilgal, Scopus, Orcb, Zeeb, 
Samson's tomb, Archelais, Ecbatana, 
Sozuza, and other places mentioned 
in Scripture, were made during the. 
survey, and various other points and 
discoveries of archaeological interest 
are discussed. As to dimate, there 
is an entire absence of ozone during 
the east wind. The mirage is not 
dependent on heat only, but re- 
quires also moisture, and the rise 
and fall of the barometer has no 
reference to storms in the Jordan 
valley, though a safe guide in the 
hills. The Forest of Sharon has 
been found extending for miles on 
the northern part of the plain ; and 
altogether the seasons, rainfall, and 
natural vegetation of modem Pales- 
tine resenables very closely that of 
Biblical times. The vine, now un- 
known, was once much cultivated. 
A volcanic centre has been dis- 
covered in the plain of Esdraelon, 
and a tertiary volcanic laka «A^i*»W 



tary reconnMBaance, Sketches olj^tloi^ Atlvenctum, 
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THE "BESSEMER" SALOON STEAM-SHIP. • 

By HENRY BESSEMER, A.I.C.E. 



Fkw i^ersoDs have suffered so 
severely iu crossing the English 
Channel as the M'riter. The attack 
of t^is malady on his last voyage 
in 1968, having nearly terminateid 
fatally. 

Ininieiliatcly on his recovery he 
turned his attention to the possi- 
)iility of BO constructing a ship that 
the motions producing sea-sickness 
should be greatly lessened if not 
wholly prevented. 

He was perfectly aware that many 
attempts to lessen the motion on 
board aliip by means of swinging cots 
or berths nad previously been made, 
but these he at once i)erceived could 
not |K)8sibly acci>m^)lisfti the desired 
object, as it was evidently useless to 
8US|«nd tlio cot in any part of the 
ship which was itself subjected to a 
ciuitinuous and violent motion. 

For example:— the card of the 
•lup^s ci^mi^ass is usuallv suspended 
on a doulde axis, and is thereby kept 
in a horiiontal (position ; but it wul 
W T«>adil>* understood, that if we 
)4ac« alongside the shin's compass a 
i\^t 80 s\)S|H^ndod as to be kept in a 
horitontal (H^tiou, lM>th woulanever- 
Ukcless rise and fall to the full ex- 
tent of tiu> uitching motion due to 
ilmt |VMrt of the ship where the com- 
|wis8 stands, and ^x>uld in oonse- 
()uenoi> euUrcl^v fail in (U'eserving its 
iH\>u|V!uit fnnn the pitching motion. 

The writer having fully recognised 

Uie inutility of sus^^enilini; separate 

vH^ts for inaivid\ial use, sitxiated at 

ditVeront |wrts of the ship, deter- 

miufHl on using one lai^ge structure 

onl^v, and ho scdocted for its site the 

iiM't of the ship having least motion, 

WJi., tlio ooutre, about vflucb \ii^ 

yrwsi}! /»itcho.< and rolls. 



Now the first difficulty presented 
by these conditions was the position 
of the encine and boilers, which had 
been by aSl previous marine construc- 
tors allowed to occupy the very best 
^art of the whole structure. Both 
hrst and second class passengers had 
been ruthlessly thrust out of this 
favoured spot, and made to take 
refuge in cabins far away towuds 
the opposite ends of the ship, where 
they were subjected to as much 
churning motion as the ship was 
capable of administering ; hence, as 
a first condition, the author deter- 
mined on ejecting the engines and 
boilers from the centre of the ship, 
and to utilize this place for ms 
saloon. 

In the author's Patent of Feb- 
i ruary, 1870, the arran^ment is thus 
described: — ** The engines and boil- 
ers are to be removed from the 
centre of the ship, and the motive 
power divided into two parts, the 

a being propelled by a pair of 
Ue-wheds, with their engines and 
srs placed towards the lore-part 
of the ship, while similar en^es 
and boilers with another pair of 
paddle-wheels are to be placed aft, 
so as to leave a large water-tight 
; compartment or space in the centre 
[ of the vessel to be occupied by his 
large suspended saloon, with its pri- 
vate cabins, staircases, refreshment 
room, &C., which form part of the 
suspended structure." 

In the earlier models the saloon 

intended to occupy this central posi- 

I tion was simply suspended on axes at 

' right aneles to each other, the lower 

puii of tine structure being so loaded 

\ «a \a ^^ ^^<b «a2bsxs^ ^ \tendnlon8 
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floor always LorizontaL It was pre- 
sumed that the centre of suspensiou 
being at the very quietest part of the 
whole ship, that the desired object 
would be thus attained. 

Further investigation of the sub- 
ject, however, led to grave doubts 
on this point, and experiment showed 
that these doubts were well founded, 
for as no part of a ship is absolutely 
without motion, it was found that 
even this central spot was subject to 
sufficient motion to produce a con- 
siderable amount of oscillation in any 
body freely suspended there ; indeed 
it was found that a small amount of 
motion at the point of suspension 
produced a far greater amount of 
oscillation of the suspended body 
than it would have been subjected 
to had it been fixed to that part of 
the ship. 

Beyond this, the writer's study of 
the question, in all its bearines, 
showed him that there were also 
other sources of difficulty attending 
suspended structures, for such parts 
of them as were exposed to the wind, 
would b6 acted upon by it with great 
irregularity and new and powerful 
oscmations would be set up ; and, 
further, he fully recognized the im- 
portant fact that the suspension of a 
large saloon was not a mere question 
of suspending quietly so many tons 
of dead weight, but of suspending a 
load consisting of some fifteen or 
twenty tons of human beings who 
constantly move from place to place, 
and who might at any moment rush 
en masse to one side of the saloon to 
look at some passing object, and by 
their combined weight put the whole 
structure out of balance. 

In view of these difficulties and 
many other minor ones which need not 
now be alluded to, the writer arrived 
at the conclusion, that all freely sus- 
pended structures on board ship 
intended to carry a living freight, 
and in part exposed to the action of 
the wind, must utterly fail to maiu- 
tain tbemselvea in a state oi qui- 



escence by the mere action of gra- 
vity. 

All hopes of accomplishing the 
desired object by the free and simple 
suspension of a pendulous body act- 
ing by gravity had thus to be aban- 
doned ; new ground had to be tried, 
and many new investigations made. 
All labour, however, had not been 
lost, since many valuable facts had 
been elicited, and experience bought 
by long continued experiment; the 
author therefore returned again to 
the charge, determined, if possible, 
to succeed in his self-imposed task. 

He now clearly perceived that 
some governing power must be 
employed to restrain the erratic mo- 
tions of the suspended saloon occa- 
sioned by the movement of the points 
of suspension, and by the irregulari- 
ties of the load. The amount of this 
motion was ever varying, being now 
a few inches, and then as many feet. 
The weight to be controlled was 
' equally uncertain ; at one moment it 
; might be only a few hundredweight, 
i and at the next as many tons ; and, 
I to make matters stUl worse, the 
times of oscillation were also subject 
to perpetual fluctuations ; hence all 
the ordinary appliances by which 
steam-power is usually made to ac- 
tuate machinery were wholly inap- 
plicable to this particular case. 

The author has, however, made 
such extensive use of hydraulic 
power in controlling the machinery 
employed in his steel-converting 
process, that he at once saw in this 
system such a ready means of apply- 
ing a varying amount of power 
through unequal distances and at 
uncertain periods as no other known 
mechanism could possibly supply, 
and he quickly adopted a modifica- 
tion of his former successful appara- 
tus, which he conceived would give 
him full control over the motions of 
the saloon. 

In order to test this mode of con- 
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the central part of a ship, somewhat 
laiger than our above-bndge Thames 
steam-boats ; on this a saloon, 12 
feet by 16 inside measure (and ca- 
pable of holding a dozen persons), 
was suspended on axes. The model 
ship was made to roll by steam 
power to an angle of 27 degrees, 
making from nine to ten double rolls 
per minute, and hence closely re- 
sembled the motions of a ship in 
rough weather. The hydraulic ap- 
paratus was applied to govern the 
saloon, and the ease with which the 
man in chaise of tlie valve-gear con- 
trolled this small saloon (notwith- 
standing the movement from side to 
side of the occupants) was witnessed 
from time to time by many hundred 
persons. 

The success of this model ship led 
to the formation of the "Bessemer 
Saloon Steamship Company Limited, " 
and the author considers the entire 
confideDco which he himself feels in 
the practical and commercial success 
of this undertaking is best shown by 
the fact that he has 8ub8cri1)ed 
£30,000 of the present capital of that 
Company. 

The mode in which the hydraulic 
power is made to act upon and govern 
the position of the saloon will be 
made plain to the unprofessional 
reader by the following homely 
illustration. 

Let us suppose an ordinary dining 
table to represent the floor of the 
saloon, which it is desired to keep 
always horizontal, and that its two 
opposite ends ai*e supported on axes, 
and that all the le^s, have for the 
time been removed. Under these 
circumstances the table would ob- 
viously be susceptible of motion on 
its axis in a manner similar to the 
motion of an ordinary ship's saloon 
floor, by simply giving it a gentle 
movement up and down by applying 
the hand to the central part of either 
side of the table. 
Now let us further suppose \i\ka\. 
the JSoor of the dining room rc\)T© 



sents the flat internal floor of the 
ship — if we now give support to one 
side of the tab& b;^ an ordinary 
table-1^, the table will no loncer be 
free to move on its axis, and any 
roUing motion of the floor would at 
once be communicated to the table, 
which by means of its one leg is kept 
parallel with the floor, the table-top 
would thus oscillate and keep time 
with any movement of the floor 
beneath, just in the same way as a 
flxed saloon floor on board ship moves 
with the bottom of the ship to which 
it is fixed. 

Now let us further suppose that 
our one table 1^ instead of being 
rigid, is made to slide in and out of 
itself, like a telescope tube, which 
may be lengthened or shortened at 

The table being thus constructed, 
when the floor rises beneath one 
side of it, it will be possible for the 
two parts of the leg to slide within 
each other ; so as not to lift that side 
of the table to which the telesdopic 
lee is afiixed, and so in like manner 
when the floor sinks down the sliding 
parts of the leg will be drawn out so 
as to lengthen the les and prevent 
the table from tilting downwards, so 
that if two such telescopic legs are 
employed, one on each side, we 
shall have our table fairly mounted 
on ** sea-legs," which may be made 
to lengthen and shorten precisely to 
the required extent necessary to keep 
the taole always horizontal, notwith- 
standing the continued motions of 
the floor beneath it. 

Now, in fact, these telescopic 
sea-legs precisely represent the two 
hydraulic cylinders and pistons 
which are employed at opposite sides 
of the saloon floor, and by means of 
the pressure of water made to act 
therein, serve to keep the saloon 
floor always horizontal ; notwith- 
standing the ship's rolling motion, 
t\i<& irregularities caused by the vary* 
Va^ior^sfe oi \Jaa ^w\a\^ ^sA the con- 
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of two or three hundred restless pas- 
sengers. The pitching motion of 
the ship as well as the roll is sus- 
ceptible of perfect control by hydrau- 
lic machinery, but it was deemed 
advisable not to complicate the first 
structure more than was absolutely 
necessary, and the inventor there- 
fore controls only the rolling motion 
of the present ship, and to compen- 
sate for the absence of control of 
the pitching motion, gives the vessel 
a much greater length than usual, by 
which means he hopes the angle of 
pitching in the short chopping seas 
of tile Channel will, under all cir- 
cumstances, be very moderate. 

In considering the question of 
the best kind of ship for this 
service it was considere(f advis- 
able to adopt a construction for 
the Channel steamer which should 
provide a low freeboard at both 
ends, so that the ship may cut 
through, rather than rise over each 
successive wave. The vessel will 
thus ship heavy masses of water on 
the low deck, and her rise at the 
bows will in consequence be greatly 



lessened, while her fall into the 
succeeding hollow, will be similarly 
diminished, and when to this is added 
the fact that the saloon occupies 
the central part of the ship more 
than 150 feet from either end, it will 
be readily conceived that the greatly 
reduced pitch of the bows wiU 
scarcely be felt at all in the saloon. 

The details of construction in this 
novel ship have been most ably 
carried out under the immediate 
management of the late chief con- 
structor of the Navy, Mr. E. J. 
Heed, C.B., M.P., acting as naval 
constructor to the Saloon Ship Co. , 
while the hydraulic apparatus and 
the details of the construction of tlie 
saloon are from plans furnished by 
the author. 

The illustration on the cover is 
from a sketch kindly contributed hy 
the proprietors of the Graphic. It 
represents a section of the saloon of 
the Bessemer, the vessel rolling 
somewhat more than she is expected 
to do in the heaviest weather, the 
saloon being held by the hydraulic 
machinery in a horizontal position. 
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9. Gulliver's Travels. By Dean Swift. 

10. Bobinson Crusoe. By Daniel Defoe. 

11. Silas the Conjurer. 

12. Savage Habits and Customs. By the Author of <<Wild 

Sports of the World." 

13. Beuben Davidger. J. Greenwood. - 

14. Brave British Soldiers and the Victoria Cross. 

15. Zoological Becreations. By W. J. Broderip, F.R.S. 

16. Wild Animals in Freedom and Captivity. 

17. The Man among the Monkeys ; or. Ninety Days in Apeland. 

18. The World's Explorers. Including Livingstone's Discoveries 

and Stanley's Search. 
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NEW PRESENTATION VOLUMES FOR BOYS. 
Kow Ready, Sro, 1,104 P<^^ ^^ Forty Page-Engravings, printed on toned paper, 
and upwards of One Hundred and Twenty Wood Engravings in 
the Text, price 51. ; extra gilt and gilt edges, 6s, 

Bi:XTON*S FACT, FICTION, HISTORY, db ADVSNTUBE. 
Cmttmimmg: Cressy and Poictiers. A Coasting Voyage from the Thames to the 
Tyne. Papers on Natural History. The Adventures of Reuben Davidger, by 
Jambs Grkbnwood. Sdentific Articles. Chemistry. How to Make a Small 
Organ, Galvanic Battery, Model Steamer, Marine Engine, &c. The Story of 
the British Navy. Up in the Alps, by Sir L. Wraxalx.. The Young Norse- 
man. Poetry, Pussies, &c., &c. 

Now Ready, 8vo, 1,104 P*S^ "wMh Forty Page-Engravings, printed on toned paper, 

and upwards of One Hundred and Twenty Wood Engravings in 

the Text, price 5*. ; extra gilt, and gilt edges, 6s, 

BESTON'S HISTORICAL ROMANCES, DARINO- DSEDS, 

I AND ANIMAL STORIES. Cprnttumng: Runnymede and Lincohi Fair. 
I Anthony Wayinouth ; or. The Gentleman Adventurers. The Zoological Gar- 
I dens. King Lion. Historical Stcuies. Scientific Stories. Victoria Cross 
I Gallery. SporU and Pastimes. Poetry, Pussies, &c. 



Just Ready, x,o88 pages, 8vo, with numerous Engravings, Full-page and in the 

Text, cloth gil^ price 5^ . ; gilt edges, 6s, 

BEETON'S BRAVE TALES, BQLD BALLADS, AND 
TRAVELS BY SEA AND LAND. dmiatHingr: HUtorical Stories. Hubert 
Ellis, a Story of the Days of Richard the Second. Ingonyama. Highland 
Regiments as they Once Were. King of Trumps. Return of the Emperor, by 
Walter Thornburv. Scientific Papers. Silas the. Conjurer. Sports and Pas- 
times. A^ctoria Cross Gallery. The 2^1ogical Gardens, &c. 



New Volume, Uniform with the above, cloth, plain edges, 5^. ; gilt edges, 6s, 

BEETON'S tales of chivalry, SCHOOL STORIES, 
MECHANICS AT HOME, AND EXPLOITS OF THE ARMY AND 
NAVY. A Book for Boys. Illustrated by separate Plates and numerous Wood- 
cuts inserted in the Text. 

Uniform with the above, cloth, plain edges, 5*.; gilt edges, 6s, 

BEETON'S HERO SOLDIERS, SAILORS, & EXPLORERS. 

Gymnastics, Telegraphy, Fire Arms, &c. x,o88 pages, with 50 Full-page Engsav- 
ings on Toned Paper, and numerous Woodcuts. 

BEETON'S FAMOUS VOYAGES,BRIQAND ADVENTURES, 
TALES OF THE BATTLE-FIELD, &c lUustrated by separate Plates and 
numerous Woodcuts inserted in the Text. 
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S. ©• ^tetxm'B Rational ^eftrtna jBoijk^, 

FOR THE PEOPLE OF GREAT BRITAIN AND IRELAND. 

The Cheapest and Best Reference Books in the World. 

In an age of great competition and little leisure the value of Time is tolerably well 
understood. Men, wanting facts, like to get at them with as little expenditure as 
possible of money or minutes. Bbbton's National Reference Books have been 
conceived and carried out in the belief that a set of Cheap and Handy Volumes in 
Biography, Geography, History (Sacred and Profane), Science, and Business, 
would be thoroughly welcome, because they would quickly answer many a question. 
In every case the type will be found clear and plain. 

Back Volume complete in itself, and containing from 512 to 590 Columns, 
Price IS. in wrapper; cloth, is. 6d.; half bound, 2s. 

Beeton's British Gazetteer : A Topographical and Historical Guide 

to the United Kingdom. Compiled from the Latest and Best Authorities. It 
gives the most Recent Improvements in Cities and Towns ; states all the Railway 
Stations in the Three Kingdoms, the nearest Post Towns and Money Order Offices. 

Beeton's British Biography : From the Earliest Times to the Acces- 
sion of George III. 

Beeton's Modem Men and Women : A British Biography from the 

Accession of George III. to the Present Time. 

Beeton's Bible Dictionary. A Cyclopaedia of the Geography, Bio- 
graphy, Narratives, and Truths of Scripture. 

Beeton's Classical Dictionary : A Cyclopaedia of Greek and Roman 

Biography, Geography, Mythology, and Antiquities. 

Beeton's Medical Dictionary. A Safe Guide for every Family, de- 
fining with perfect plainness the Symptoms and Treatment of all Ailments, Ill- 
nesses, and Diseases. 592 columns. 

Beeton's Date Book. A British Chronology from the Earliest Re- 
cords to the Present Day. 

Beeton's Dictionary of Commerce. A Book of Reference. Con- 
taining an Account of the Natural Productions and Manufactures dealt within the 
commercial world ; Explanations of the principal Terras used in, and modes of 
transacting Business at Home and Abroad. 

Beeton's Modem European Celebrities. A Biography of Conti- 
nental Men and Women of Note who have lived during the last Hundred Years, 
or are now living; uniform with and a Companion Volume to ** Beeton's British 
Biography," and *' Beeton's Modem Men and Women." 

Beeton's Beady Reckoner. A Business and Family Arithmetic. 
With all kinds of New Tables, and a variety of carefully digested Information 
never before collected. Cloth, is. 

Price One Shilling each. 

Beeton's Guide Book to the Stock Exchange and Money Market 

With Hints to Investors and the Chances of Speculators. 

Beeton's Investing Money with Safely and Profit 
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Now Ready, price xot. 6d., a New Volume by Hknry Southgatb. Author ot 
" Maay ThouKhU of Many Minds," " Musings About Men,'* &c 

Noble Thoughts in Noble Language : A Collection of Wise and 

Virtuous Utterances, in Proxe and Verse, from the Writings of the Known Great 
and the Great Unknown. With an Index of Authors. Compiled and Analvtically 
Arranged by Hsnrv Southgatb, Author of ** Many Thoughts of Many Minds,^ 
« Munngs About Men," " Woman," &&, &c. 

Tkis yolume will especially recommend itself to those who can appreciate and 
value the best thoughts <tf our best writers. 

Price One Guinea, exquisitely bound, cloth gilt and gilt edges, the Best Books ever 
produced in Colours, and eminently fitted for Christmas and New Year's Gifts. 

The Fields and the Woodlands. Illustrated by Painter and Poet. 
Consisting of Twenty-four Pictures, printed in the highest style of Chromographic 
art, by Lsighton Brothers. With Verses of character and beauty appropriate 
to the Pictures. Printed on thick, toned paper. 

Price One Guinea, uniform with the above. 

Pictorial Beauties of Nature. With Coloured Illustrations by 

Famous Artists. This magnificent book forms a Companion Volume to " The 
Fields and the Woodlands," and the splendid collection of Twenty-four Pictures 
is unrivalled by anything ever brought together within the bounds of a single 
volume. 

In One handsome Volume, cloth lettered, z5x. ; elegantly bound ia bevelled boards, 

gilt edges, price 21s. 

Dalsiel's Illustrated Arabian Nights' Entertainments. With 

upwards of aoo Pictures, drawn by J. E. Millais, R.A,, J. Tsnnibl, J. D. 
Watson, A. B. Houghton, G. J. Pinwell, and T. Dalziel, together with 
Initial Letters, Ornamental Borders, &c., &c., engraved by the Brothers Dalziel. 

Beautifully boimd in cloth gilt, price 7;. 6d^ in bevelled boards, gilt edges, 

price ros. id. ; in morocco, price 2Zf. 

Dalziel's Illustrated Goldsmith. Comprising * * The Vicar of Wake- 
field," "The TraveUer," "The Deserted Village,*' " The Haunch of Venison," 
"The Captivity: an Oratorio," "Retaliation," "Miscellaneous Poems," "The 
Good-Natured Man," " She Stoops to Conquer,*' and a Sketch of the Life of 
Oliver Goldsmith by H. W. Dulcken, Ph.D. With 100 Pictures, drawn by G. 
J. Pinwell, engraved by the Brothers Dalziel. 

Handsomely bound in cloth, gilt sides and edges, price 2zj. 
Old English Ballads. Illustrated with 50 Engravings from Drawings 
by John Gilbert, Birket Foster, Frederick Tavler, Joseph Nash, George 
Thomas, John Franklin, and other eminent Artists. 

Fcap. 4to, cloth, gilt side, back, and edges, price 2xj. 

Christmas with the Poets. A Collection of Songs, Carols, and 
Descriptive Verses relating to the Festivals of Christmas, from the Anglo-Norman 
Period to the Present Time. EmbeUished with 53 Tinted Illustrations by Birket 
Foster. With Initial Letters and other Ornaments printed in Gold, and with 
Frontispiece in Colours. 
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Beautifully bound in illuminated inlaid bindine, bevelled cloth, lof. (>d. 

(formerly 3 If.), super-royal 4to. 

A Descriptive Poem, by Dean Alford, illustrating The Lord's 

Prayer, with Nine whole-page Engravings by the Brothers Dal2IEL, from 
Drawings by F. R. Pickersgill, R.A 

Price 2if ., cloth gilt. 

Character Sketches, Development Drawings : Pictures of Wit 

and Humour, done in Permanent Lines for Posterity. By the late Charles H. 
Bennett and Robert B. Brough. 

By the testimony of all his contemporaries, the late C. H Bennett was 
unequalled iJi his peculiar ivalkots a draughtsman. He certainly was unrivalled 
altogether iti tJte thoughtfulness of his compositions. His early death was a great 
loss. As an author, Robert Brough shares^ to the full, in the general opinion 
entertained of his friend and colleague in the work fiow first produced as a whole. 
He was a writer whose attainments were exceedingly great, and whose wit and 
humour have been universally acknowledged and enjoyed. 



On toned paper, beautifully bound, gilt edges, price i5f. 

Poets' Wit and Humour. Selected by W. H. Wills. With loo 
Curious Engravings from Drawings by Charles Bennett and George Thomas. 



New Edition, richly bound, gilt edges, price 15*. 

Sabbath Bells Chimed by the Poets. With Coloured Engravings 

by BiRKET Foster. 

Appropriately bound, price 7*. 6d., cloth ; bevelled boards, gilt edges, Jos. 6</. 

The Pilgrim's Progress from this World to that which is to 

Come. By John Bunyan. ViTith a Memoir of the Author by H. V^. Dulcken, 
Ph.D., and 100 Page and other Illustrations by Thomas Dalziel, engraved by 
the Brothers Dalziel. 

New Edition, price lor. 6d., appropriately bound. 

Pewls from the Poets. A Collection of Specimens of the Works 
of Celebrated Writers, with Biographical Notices. The Poems selected by H. W. 
Dulcken, Ph.D., M.A,, with a Preface by the late Rev. Thomas Dale, M.A., 
Canon of St. Paul's. •_ 

Price 2 1 J. 

A Beautiful Edition of the Holy Bible. With Illustrations 
selected from Raphael's Pictures in the Vatican, adapted by Robert Dudley. 
Superbly printed in Tints, with Gold Borders, in the highest style of Art. Magni- 
ficently bound in Relievo Leather, from a design by Owen Jones, with gilt red 
edges. 

Ditto, ditto, in elegant cloth binding, leatlier back, price xos. 6d. 



Price One Guinea. New Edition. 

The Poetical Works of Edgar Allan Poe. With Illustrations 
after Tenniel, Birket Foster, Pickersgill, &c., and Head and Tail Pieces 
by Harry Rogers. 
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9ictton»m0 of ^anguagt. 

Kov Ready, New and QMspar Edition. "Demy Svo, 634 pages cloth, 3*. 6/.; or, 

royal 8vo, half boiud, 5^ 

Webster's ITniversal Fronounoing and ' Defining Diotionaxy of 

the English Language. Condensed from Noah Webster^s Large Work, with 
numerous Synonyms, carefully discriminated by Chauncky A. Goodrich, D.D., 
Professor in Yale Collese. To Vfhich are added, "Walker's Key " to the Pronun- 
ciation of Clasucal and Scriptural Proper Names ; a Vocabulary of Modem 
Ge<^raphical Names ; Phrases and Quotations from the Ancient and Modem 
Langui^s ; Abbreviations used in Writing, Printing, &c. 

%* ThU cotnprehtnxvoe Work is beautifully ^ntedoK good paper ^ in a clear 

mud distinct type, in double colttmnSf and Mas had the benefit 0/ Revision to ike 

Present Time. 

" Thb Dictioiury Is one which moit commend itself to erenr intelligent reader, containing, as 
it does. .-Ul the recently adopted words in common use up to the end of last year. Let ns add, it 
b carefully and well urinted, and very cheap ; and having said so much, we feel assured that 
fVartber reconunendanon ii unnecessary. It is good, usefiil, and cheap."— Z.nwr^tf0/ MaH. 



THE CHEAPEST ENGLISH DICTIONARY EVER PUBLISHED. 

Fcap. 4to, cloth, price as. 6d, 

Webster's Improved Fronounoing Diotionary of the English 

Lan^age. Condensed and Adapted to English Orthography and Usage, with 
Additions from various Accredited Sources, bv Charles Robson. To which are 
added. Accentuated Lists of Scriptural, Classical, and Modem Geographical 
Proper Names. 

|3S* Tkis carefully revised edition qf Webster's great work was undertaken^ at 
considerable outlay ^ by the late David Bogue, and embraces all tke bestjMnts 0/ 
the Englisk and American autkorities. It must supersede Johnson, Waxker, 
Smart, Worcester, and its otker predecessors. It is admirably adapted for 
Sckool Use. 

JOHNSON AND WALKER SUPERSEDED. 

Containing Ten Thousand More Words than Walker's Dictionary. 

Royal x6mo, cloth, price is. 

Webster's Pooket Pronouncing Dictionary of the English Lan- 
guage. Condensed from the Original Dictionary by Noah Webster, LL.D.; 
with Accentuated Vocabularies of CHassical, Scriptural, and Modem Geographical 
Names. Revised Edition, by William G. Webster, son of Noah Webster. 



Containing Ten Thousand Mohb Words than Walker's Dictionary. 

Royal x6mo, linen boards, price 6^. 

Webster's Pooket Pronouncing Dictionary of the English Lan- 
guage; Condensed from the Original Dictionary by Noah Webster, LL.D.; 
with Accentuated Vocabularies of Qassical, Scriptural, and Modem Geographical 
Names. Revised Edition, by William G. Webster, son of Noah Webber. 

•«• Tkix is kyfeur ike mott Compute and Cheapest Podut DitHammry of tke 
Englisk Lrnn gn e^e.. 
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Price XX., cloth. 
A Book for Home and School Use, that will equal anything produced. 

Beeton's Pictorial Speller. Containing nearlv 200 Pages and 
more than 400 Engravings, and comprising — x. Several Alphabets for learning 
Letters and Writing. 2. A First Spelling Book or Primer, containing Words of 
from Two to Four Letters, Illustrated. 3. A Second Spelling Book, containing 
Words of from Five to Ten Letters, Illustrated. 4. Moral Tales in Short Words, 
Illustrated. 5. Stories from English History, written for Children. 6. Bible 
Stories and Lessons in Easy Words, Illustrated. 



New Edition. Demy 8vo, 160 pp., cloth, gilt back and side, is. 6d. 

Webster's (The Illustrated) Beader. Containing Two Hundred 

Lessons on General Subjects, suited to the capacity^ of Young Leam«rs, with Ex- 
planatory Introduction and Questions for Examination, on the plan of Noah 
Webster, the Lexicographer. Embellished with numerous first-rate Engravings 
from Designs by eminent English and Foreign Artists. 



USEFUL BOOKS FOB SCHOOLS, FAMILIES, AND SELF-LEABNEBS. 

« ■ 

Fifth Edition, Just Ready, price 3*. 6d., 364 pp., crown 8vo, half bound, 

linen boards, price 2f. 

DiotionELry (The) of Every-day Difficulties in Beading, Writing, 

and Speaking the English Language ; or, Hard Words Made Easy. A Com- 

flete Epitome of valuable Explanations and Definitions of Difficult Eng[lish and 
'oreign Words, Phrases, and Expressions, with the Correct I^nunciation of 
each Word. 



New Edition, Just Ready. Royal z6mo, 216 pp., cloth gilt, ax. ; 

roan gilt, 2s. 6d. 

Mackenzie's Synonyms : A Practical Dictionary of English Syno- 
nyms. Alphabetically Arranged by D. L. Mackenzie. 



One Thousand Illustrations, price 10s. 6d., half-bound. 

The Self-Aid CyclopsBdia for Self-Taiight Students. Compris- 
ing General Drawing ; Architectural, Mechanical, and Engineering Drawing ; 
Ornamental Drawing and Design ; Mechanics and Mechanism; the Steam Engine. 
By Robert Scott Burn, F.S. A.E., &c. Author of ** Lessons of My Fann,'"&c. 
690 pp., demy 8vo. 

Just Published, crown 8vo, cloth, price 7*. 6d,, New and Revised Edition. 

A Million of Facts of Correct Data and Elementary Informa- 
tion in the Entire Circle of the Sciences, and on all Subjects of Speculation and 
Practice. Much Enlarged and carefully Kevised and improved, and brought down 
to the Present Year. A large amount of New Matter added. 
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BnUnhtg AookB. 



Now Ready. New and Rertaed Ed it ion , demy 8to, doth, m. 
Dimwing Book (The Blaitrated). Comprising a Complete Introdac- 

tioo to Drawing and Penpective ; with Instructions for Etching on Copper or 
Sted, ftc ftc By Robbkt Scott Burn. lUostrated with above 300 Sutgects 
for Study in every branch of Art. 



Demy 8vo, doth, ax. 

Arohiteotoral, Engineering, and Meohanioal Drawing Book 

(The Illustrated). By Robbkt Scott Burn. With 300 Engravings. 



New Edidon, Just Ready, demy 8vo, doth, ax., 144 pp. 
Steam Bngine (The): Its History and Mechanism. Being Descrip- 
tions and Illustrations of the Stationary, Locomotive, and Marine Engine. By 
Robbrt Scott Burn. 

Demy 8vo, doth, ax. 

Meohanloi and Meohanism. By Robert Scott Burn. With 

950 Illustrations. 

Nbw Work on Ornambnt and Design. Demy 8vo, doth, ax. 

Ornamental Drawing and Arohiteotural Design. With Notes, 

Historical and Practical. By Robert Scott Burn, Author of " The Illustrated 
Drawing Book," &c., &c. With nearly 300 Engravings of Interior and Exterior 
Decorations for Churches, Houses, &c., &c. 



Soientiflo Treatises. By Frederick Schoedler. Translated 

and Edited by Henry Msdlock, &c. With numerous Illustrations. 

Post 8vo, cloth limp, xx. each. 
X. Elements of Astronomy. 5. Elements op Natural Philo. 

a. Elements of Botany. 

3. Elements of Chemistry. 

4. Elements of Geology and Mine- 

ralogy. 



SOPHY. 

6. Elements of Zoology and Phy- 
siology. 



Half bound, jx. 6d, 
Treasury of Natural Solenoe. From the German of Professor 
Schoedler, with numerous Additions by Henry Medlock, F.CS. Fourth 
Edition. With copious Index, and upwards of 500 Engravings. 



PuhlisJted by Ward^ Locfe, and Tyfer. 




-<4* Elementary Books for CkUdren^ none will be found better calculated to 
tneet the end in view. Every step of the way being made cheerful by Pictures, 
mnd the Lessons advancing by easy gradations^ make this series full of attractions 
to young beginners. 

In handsomely coloured wrapper, crown 8vo, post free, Three Halfpence each ; or 
the Complete Set of Six Books, post free, for Zd. 

1. BEETON'S PICTORIAL ABC BOOK. 28 pp. Com- 

E rising Alphahet of Animals, Alphahet of Objects, Small and Capital 
.etters. Script Letters, Alphabet of Country Life, all about the Alphabet 
told in Verse, &c. With 94 Illustrations. 

2. BEETON'S PICTORIAL SPELLING BOOK. 24 pp. 

Comprising Easy Words of Two Letters to Words of Seven Syllables. 43 
Illustrations. 

3. BEETON'S PICTORIAL PRIMER AND EASY WORD 

BOOK. 24 pp. Comprising Easy Words and Easy Reading Lessons 
from Words of Two to Six Letters. 78 Illustrations. 

4. BEETON'S PICTORIAL READER. 24 pp. Comprising 

Reading Lessons in Prose and Poetry of an Interesting and Progressive 
Character. 21 Illustrations. 

5. BEETON'S PICTORIAL HISTORY OF ENGLAND. 

28 pp. Comprising Lessons about English Kings, Chronologically Ar- 
ranged. ^ .^so List of the Kings and Queens of England, with the Dates 
when their Reign began and ended. 46 illustrations. 

6. BEETON'S PICTORIAL BIBLE HISTORY. 28 pp. Com- 

prising First Lessons from Bible History, from the Fall of Adam to the time 
of the Apostles. 39 Illustrations. 



Demy 8vo, price js. 6d., handsomely bound ; half-calf, 10s. 6d 

PALESTINE: 

Its Holy Sites and Sacred Story. 

Amply Illustrated with Maps and more than 300 Wood Engravings, executed by 

Eminent Artists. 

^ The de^gn of the work is to provide a Consecutive History of Palestine, from the 
dme of Abram to that of the final Destruction of Jerusalem under Titus. It also 
furnishes^ in immediate assodation with the events recorded, a Topographical 
Description of the Land. 

** Palbstinb •• furnishes a contemporaneous view of the two kingdoms— Israel 
and Judah ; and supplies a Connected Narrative to fill up the interval which occurs 
between the days of Ezra and those of Herod: it auso continues the history 
beyond the accounts found in the Acts of the Apostles till those dreadful days came 
when Jerusalem, after a sieee more remarkable for its horrors than any other on 
record, was downtrodden of her enemies, and her beautifiil house consumed by fire. 
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New Bditioni» and Ne«r Wrappers Printed in Coleun. 

One Shilling Baoh. 

r. Poultry and Pigeoni. How to Rear and Manage. Coloured Plates. 

2. Britiih Song and Talking Birds. How to Rear and Manage 

theoi. Coloured Plates. 

3. British Song Birds. How to Rear and Manage. Coloured Plates. 

4. The Parrot Book. How to Rear and Manage them. Coloured Plates. 

5. Birds' Nests and Eggs, and Bird-stuffing. Coloured Plates. 

6. Babbits and Squirrels. How to Rear and Manage them. 

Coloured Plate. 

7. Bees, Silkworms, and the Aquarium. How to Rear and Manage 

them. Coloured Plate. 

8. Dogs and Oats. How to Rear and Manage them. Coloured Plate. 

*** These bocks contain am^U instruction for all who keep Birds, Poultry t 
Pigeons , Rabbits, Squirrels, Bees, Silkworms, or Dc^ and Cats, and for those 
who are ColUctort of Birds* Nests and Eggs. 



Prio© On© Shilling Each. 



Tatting Pattbrks. 
Embroidery Patterns. 
Knitting and Netting Patterns. 



Crochet Patterns. 

Patterns op Monograms, Initials, &c. 

Guipure Patterns. 



Uniform with the above Series. 
Madame Goubaud's New Crochet Patterns. 
Polonaise Lace Book. By the Silkworm. 

Larger Sise, price Two ShilUngs. Patterns op Guipurb 1>*Art. 



NEEDLEWORK INSTRUCTION BOOKS, Price Sixpence. 

Berlin Wool Instrvctions. x8 Illustrations. 
Embroidery Instructions. 65 Illustrations. 
Crochet Instructions. 
•»• For Schools and Young Ladies at Home, 

PiLLOwLACB.^Just ready, handsomely bound in cloth, gilt side and edges, 3f. fid, 

MAPAMF. GK>UBAUD'S BOOK OF INSTBUOTlOHB in 

Pillow Lace Making and Pillow Lace Patterns. With numerous Illustrations 
printed in Mauve. 

Just ready, tcap. 4to, doth, bevelled boards, gilt edges, xos. 6d, 
ANTIQX7S POINT AND HONITON LAGS ; co^taming Plain 
and Explicit Instructions for Making, Transfarrin|B^, and Cleaauag Lacos of eveiry 
Description, with about One Hundred lUustiatioos, Outliaes, and Priddng of 
die Pnncipal Point Stitches and Honiton Sprigs. By Mrs. Treaowin. 



Published by Ward^ Lock^ and Tyler. 
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With many Coloured and Plain Illustrations, drawn by the most eminent 

Artists f printed in the best tnannery- and handsomely bound, rendering" 

them really good and extremely Clieap Volumes, 



Coloured, price 5J. 

The Book of Animals. By Harrison Weir. 

Price 5*., cloth, Coloured Pictures. 

The Child's Pictorial Museum of Birds, Beasts, and Fishes. 

Beautifully Illustrated with large Pictures. 

y. 6d., boards, plain ; partly coloured, cloth, 5*. ; fully coloured, ^s, 6d. 

The Child's Own Book of Scripture Pictures. Scenes from the 

Old Testament. 

3^. 6d.f boards, plain ; partly coloured, 5*. ; fully coloured, 7*. 6d, 

The Child's Own Book of Scripture Pictures. Scenes from the 

New Testament. 

Strongly bound, half-cloth, 6s. ; cloth, 7*. 6d. 

Wild Animals and their Homes. Large Coloured Illustrations, 

with Descriptive Letterinress. 

Uniform with the above. Coloured Illustrations, ts. ; cloth, 7^. 6d. 

Domestic Animals and their Habits. 

Boards, half-eloth, 3^. 6d. • cloth, coloured, 5^. 

Papa's Pretty Gift-Book for all Good Little Boys and Girls. 

Enriched with numerous clever Engravings. 

Price 5*., cloth. Coloured Pictures. 

Little Folks* Beauty Pictures. With upwards of loo Coloured and 

other* Illustrations. 

Price 2s. 6d., boards ; 3^. 6d., cloth ; indestructible, mounted, 5^. 

Aunt Fanny's Pretty Picture Book. With Coloured Illustrations. 
Price 2S, 6d,, boards ; 3^ . 6d., cloth ; indestructible, mounted, 5^. 

Aunt Fanny's Nursery Tales and Bhymes. With Coloured 

Illustrations, . < 

Thb Bbst Book of GAMBS,--Dodi, fiill gilt sa^ sgkl edges, 5^.^ 
The Buoy's Handy Book of Games, Sports, Pastimefl^ andfAmuse- 

inents ; being a' Complete Encyclopaedia of Boyish Recreative Pursuits of. every 
Description, and forming a Guide to the Employment of every Leisure Hour. 
The whole divided into Separate Treatises, with Hundreds of Engravings. 

Thick post 8vo, extra cfoth gilt, anid g9t edges, 5s, •"•'■" 

The Boy's Own Sea Stories : Being the Adventures of a Sailor in 
tbe Navy, the Merchant Service, and on a mialing Cxuise. Narrated by HimMlf. 
Numerous Illustrations. 
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Post 8vo, extra doth, loll gilt side, bode, aod edges, sf . 

The Boy'i Own Book of Natural Hiatory. With numeioiis lUus- 

tntioos by William Habvxy and others, and Sixteen Coloured lUustratioiis. 

Qoth gilt, extra, 51, 

The Book of Brave Old Ballada. With Coloured Illttstratioxis. 

Qoth gilt, extra, 51. 

Harry'e Ladder to Learning. With Coloored niustrations. 

Qoth gilt, extra, 51. 

Songs for the Little Ones at Home. Coloured and other Illos- 

trations. 

Now Ready, doth gilt and gilt edges, $». 

The Ghild'e Book of Frenoh and English. With One Hundred 

and Fifty IUustrati<ms. 

Qoth extra, $$, 

Korsery Songs and Ballads. Uniform with "Harry's Ladder.*' 

Eight Coloured Cuts and numerous other Illustrations. 

Cloth extra, 5/. 

Nursery Tales and Stories. Uniform with "Songs for the Little 
Ones." Eight Coloured Cuts and numerous other Illustrations. 

Extra doth, gilt edges, 51. 

Our Nursery Story Book. 280 Illustrations by the leading Artists 

of the Day. Engraved by Dalzibl Brothers. 

Qoth gilt, 5f . 

Half-Hours with the Bible ; or, Scripture Scenes and Characters : 
described in a simple and attractive form, suitable for Young People ; beautifully 
and profasely illustrated with Engravings. 

Cloth gilt, 5X. 

Nursery Rhymes, Old and New. A Collection of all the most 

Favourite Nursery Rhymes, Jingles, and Stories; also many new ones now 
printed for the first time. Numerqus Illustrations. 

Cloth gilt, ss. 

Little Mary's Nursery Story Book. Comprising Primer, Spelling 

Book, Reading Book, First and Second Books of Poetry, English mstory. 
Scripture Lessons, Babes in the Wood. Numerous Illustrations. 

Cloth gilt, extra, 6s. each. 

The Child's Popular Fairy Tales. SUteen Coloured Illustration^ 
The Child's Own Booh of Country Pleasures. Sixteen Coloui^d 

and niunerous other Illustrations. 

Qoth gilt, extra, 3X. 6tL 
Ghx>d Old Stories. Eight Coloured and numerous other Illustrations. 

Goth gilt, extra, 3^. 6d. 

Old Nursery Tales and Famous Histories. Eight Coloured and 

numerous other Illustrations. 

Published by Ward, Locfe, and Tyfer, 




Extra cloth, 6s, 

Our Favourite Fairy Tales : consisting of " Tom Thumb," " The 

Three Bears," "AU Baba," "Robin Hood," "Sleeping Beauty," "Puss in 
Boots," *' Red Riding Hood," " Jack the Giant Killer," 'Cinderella," " Beauty 
and the Beast,** "Goody Two Shoes," "Aladdin," "Jack and the BeanStalk.^' 
Numerous Illustrations. 

*«* Decidedly the Best Volume of Fatty Tales in the English Language, 

Cheaper Edition, cloth, 3;. td. 

Journeys Through London ; or, Byways of the Modem Babylon. By 
Jambs Greenwood. Describing in a most interesting manner the Author's 
various Journeys:— The Night Coffee-House, the Dog Show, Houndsditch 
Market, Bird Market, the Hospital Gate, and many other Scenes of Porerty and 
Depravity. 

Cloth plain, 3^. td. 

The True History of a Little Ragamufln. By Tames Greenwood, 

Author of " A Night in a Workhouse." 14 Descriptive illustrations by Phiz. 

Cloth gilt, 2J. (>d. 

Child's (The) Own Book of Pictures, Tales, and Poetry. 

Numerous Pictures. 

Cloth gilt, 2J. 6</. 

Favourite Nursery Rhymes for Nursery Favourites. Full of 

Funny Pictures. 

Cloth gilt, 2f. dd. 

Merry Rhymes and Stories for Merry Little Learners. With 

numerous Laughable Pictures. 

Cloth gilt, 2J. 6d. 

Little Fanny's Nursery Picture Book. Numerous Illustrations. 

Cloth gilt, 2J. 6</. 

New Comical Nursery Rhymes and Funny Stories to Make 

Little Children Laugh. 

Qoth gilt, sj. 6</. 

Famous Fairy Tales. By Alfred Crowquill. Numerous 

Illustrations. 

Cloth gilt, 2J. 6</. 

Pretty Little Lessons for Pretty Little Children. Illustrated with 

350 Pretty Pictures. 

Cloth gilt, 2J. 6d. 

Easy Tales and Pleasant Stories for our Young Friends. £m- 

belUshed with upwards of 200 Engravings. 

Cloth gilt, 3j. 6d. 

Bible Sketches from the Old and New Testaments, adapted for 

Juvenile Reading. With numerous Illustrations. 

Cloth gilt, sj. 6d. 

Sacred Reading for Young Children. Selected from the Old 

Testament. With numerous Engravings. 
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Prioe One Shilling Etioh. 



There is but little call to laud the men who have written the books catalogued 
below. They have done good work — work that needs no bush ; and manldnd is 
under obligations to them for a large sum-total of enjoyment. It will be a long day 
before we. in England, forget the names of Thomas Hood» Albot Smith, Reach, 
and the Mayhews ; and from America we hail, as exponents of genuine and special 
humour, Artemus Ward, J. R« Lowell, Bret Harte, and Charles Dudley Warner, 
all of whose writings will be found included in the following list, — a various and en- 
tertaining company of genial jesters and merry penmen. 



z. Bnt HarU : Poems and Prose. 
3. Artennu Ward : His Book. 

Eiddles. Illustrated. 

Burleaquea. Illustrated. 

Oharadea. Illustrated. 

The Biglow Papers. J. R. Lowell. 

8aze*a Poemi. 

Joe Killer's Jeat Book. 

Connubial Bliss. Doughty. 

Xodel Ken and Xodel Women. 
Mavhew. 

11. The Flirt, and Evening Parties. 

Albert Smith. 

12. The Gent, and 8tuok-ap People. 

Albert Smith. 

13. The Ballet-Girl, and the Idlernpon 

Town. Albert Smith. 

14. Humbug and HinoePies. Angus 

Reach. 



3- 
4. 

5. 
6. 

7- 
8. 

9- 
xo. 



15. Hearta and Tmmpa, Hannay : and 

Ohange f or a ShiUing. Mayhew. 

16. Pualey; or. My Summer in a 

Garden. Chas.DudlkyWarnbr. 

17. Baok-Lof Studies. Chaslbs D. 

Warner. 

18. Sandy Bar. Bret Harts. 

19. The Boariag Outp. Brbt Harte. 

20. Heathen Ohinea. Bret Hartb. 

21. Wit and Humour. Thomas Hood. 
23. Whims. Thomas Hood. 

23. Oddities. Thomas Hood. 

24. The Innooents Abroad. By Mark 

Twain. 

25. The Hew Pilgrim's Progress. By 

Mark Twain. 

26. Jokes and Wit. Douglas Jerrold. 

27. The Siliad. By the Author of the 

Coining K . 



Cheap issue, in uniform style, crown 8vo, fancy boards. 

CHARLES READE'S. NOVELS. 



1. It is Never Too Late to Xend. sf . 6</. 

2. Hard Cash. 2;. td. 

3. Peg Woffington. ^s. 

4. Christie Johnstone, ^s. 

5. Griffith Gaunt. 2f. dd. 

6. Double Xarriage ; or, White Lies. 

2j. dd. 

7. Love me Little, Love meLong. 2^.6^. 

• * 



8. Foul Play. By C. Reads and Dion 

Boucicault. 2j. td, 

9. The Cloister and the Hearth, us. 6d. 

zo. The Course of True Love Never did 
Bun Smooth. 2.;. 

zz. Autobiography of a Thief, and Jack 
of All Trades. 2s. 



t^* All the ahove are also done incloih, gilt hituLing, each y. 6d, 



Published by Ward, Locfe, and T;yCer'. 
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Suitable for Presents &» School Prizes^ and especially adapted for Young People, 

Each Volume beautifully Illustmtedj welt printed, efUciently edited^ and 

handsomely bound in extra cloth, gilt sides, back, ana edges. 

Price 8s. 6d. each. 



1. The Wonders of the World, in Earth, Sea, and Sky. As 

Related by Uncle John. ... 

2. Fifty Celebrated Men : Their Lives and Trials, and the Deeds 

that Made them Famous. 

3. Fifty Celebrated Women : Their Virtues and Failings, and the 

Lessons of their Lives. 

4. The Life and Surprising Adventures of Kobinson Crusoe. 

5. The History of Sandford and Merton. 100 Engravings. 

6. A Boy's Life Aboard Ship, ks Told by Himself. Full of 

Daring Deeds. 

7. Life in a Whaler ; or, Perils and Adventures ii^Tropical Seas. 

8. Great Inventors : The Sources of their Usefiilness, and the Re- 

sults of their Eflforts. 

9. Household Stories. Collected by the Brothers Grimm. 

10. Marvels of Nature ; or, Outlines of Creation. 400 Engravings. 

11. Evenings at Home; or, The Juvenile Budget Opened. 100 

Pictures. 

12. The Boy's Book of Industrial Information. 365 Engravings. 

13. Fern Leaves from Fanny's Portfolio. First and Second Series. 

14. Bunyan's Pilgrim's Progress. 100 Engravings. 

15. Famous Boys, and How they Became Famous Men. 

16. The Triumphs of Perseverance and Enterprise. 

17. Boy's Book of Travel and Adventure. 

18. Edgar's Crusades and Crusaders. 

19. Fanny Fern's New Stories for Children. 
37. Flowers, Birds, and Insects of the Month. 

39. Stories of Courage and Principle. 

40. The Path on Earth to the Gate of Heaven. 
53. Holiday House. By Catherine Sinclair. 
68. The Merchant's Clerk ; or, Mark Wilton. 

71. Poe's Tales of Mystery, Imagination, and Humour. 

72. The Mothers of Scripture. 

73. Maternal Counsels to a Daughter. 



75. Orange Blossoms. 

76. julamerk. 



77. Martyrs of Csurthage. 

78. Margaret Catchpole. 
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79. Modem AooompliMhmezitf. 8a ICaryBunyan. 

81. Aunt Jane'i Hero, and Stepping Heavenward. Double VoL 

82. Faith Gartney'e Girlhood, and Leslie QoLdthwalte. 

83. Little Women, and Good Wives. 

87. Lamplighter. Miss Gumming. Illustrated. 
^, Queeohy. Miss Wetherell. niustrated. 

89. The Wide, Wide World. Illustrated. 

90. Unole Tom*s Cabin. Mrs. H. B. Stowe. Illustrated. 

91. Sailor Hera With Illustrations. Armstrong. 

92. Cruise of the Daring. With Illustrations. Armstrong. 



The sale of this very Potior Series of Useful Penny Books is enormout. 
All these Books are most carefully written^ and contain complete information upon 

every subject withm their province. 

1. Life of the Prinoe of Wales, comprising all the eventsrin the 

Career of His Royal Highness, from his Birth to the Present Day. 

2. Beeton's Penny Cookery Book. 

3. Beeton's Penny Song Book (Popular Collection). 

4. Beeton's Penny Song Book (National Collection). 

5. Beeton's Penny County Court Book. 

6. Beeton's Penny Gardening Book. 

7. Beeton's Penny Doctor's Book. 

8. Beeton's Penny Beady Reckoner. 

9. Beeton's Penny Watts's Songs for Children. 

10. Beeton's Penny Landlord, Tenant, and Lodger. 

1 1. Beeton's Penny Poultry Book. 

12. Beeton's Penny Domestio Service Guide. No. 1. For Lady's 

Maid, Upper and Under Nurse. 

I 13. Beeton's Penny Domestic Recipe Book. 

14. Beeton's Penny Stamps and Taxes. 

15. Beeton's Penny Nine Hours Wages Book. 

16. Beeton's Penny Letter Writer. 

17. Beeton's Penny Domestio'Service Guide. No. 2. For General 

Servant, Laundry and Dairy Maid. 

18. Ditto. No. 3. For Cook and Housemaid. 

19. Ditto. No. 4. For Butler, Housekeeper, Footman, Valet, Coach- I 
man, and Groom. 



Published by Ward^ Locfe, and Tylvr. 
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Wrappers^ is. each ; nicely bound/or Prese^ts^ is. 6d, and 29. 

The design of this New Series is to include no books except such as are peculiarly 
adapted by their high tone, pure taste, and thorough principle to be read by those 
persons, youn^ and old, who look upon books as upon their friends — only worthy 
to be received into the Family Circle for their eood qualities and excellent cKaracters. 
So many volumes now issue from the press low in tone and lax in morality that it 
is especially incumbent on all who would avoid the taint of such hurtful matterto 
select carefully the books they would themselves read or introduce to their house- 
holds. In view of this design, no author whose name is not a guarantee of the real 
worth and purity of his or her work, or whose book has not been subjected to a rigid- 
examination, will be admitted into '*Thb Lily Series." 



i> 



1. A Summer in Leslie Goldthwaite's Life. By the Author of 

" Faith Gartney's Girlhood," " The Gayworthys," &c. 

2. The Gayworthys : A Story of Threads and Thrums. By the 

Author of ** Faith Gartney's Girlhood," &c. 

3. Faith Gartney's Girlhood. By the Author of "The Gay- 

worthys," &c. 

4. The Gates Ajar ; or, Our Loved Ones m Heaven. By Eliza- 

beth Stuart Phelps. 

5. Little Women. By the Author of " Good Wives," " Something. 

to Do," &c. 

6. Good Wives. By the Author of " Little Women," &c. 

7. Alone. By Marion Harland, Author of " The Hidden Path, 

&c. 

8. Tve Been Thinking. By the Author of " Looking Round," &c. 

9. Ida May. By Mary Langdon. 

10. The Lamplighter. By Miss Gumming. 

1 1. Stepping Heavenward. By the Author of " Aunt Jane's Hero. 

12. Gypsy Breynton. By the Author of ** The Gates Ajar." 

13. Aunt Jane's Hero. By the Author of ** Stepping Heavenward. 

14. The Wide, Wide World. By Miss Wetherell. 

15. Queechy. By the Author of ** The Wide, Wide World." 

16. Looking Round. By the Author of " I've Been Thinking." 

17. Fabrics: A Story of To-Day. 
iS. Our Village : Tales. By Miss Mitford. 

19. The Winter Fire. By Rose Porter. 

20. The Flower of the Family. By the Author of "Steppmg. 

Heavenward." 

21. Mercy Gliddon's Work. By the Author of "The Gates Ajar." 

• \ 
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22. Patienoe Strong'! Oatlngs. By the Author of '' The Gay- 

worthys.*' 

23. Something to Do. By the Author of " Little Women," &c. 

24. Oertrude'i Trial; or, Light Out of Darkness. By Mary 

Jbppbxis. 

25. The Hidden Path. By the Author of ''Alone." 

26. Unole Tom's Cabin. By Mrs. Harriet Beecheb. Stowe. 

27. Firetide and Gamp Stories. By the Author of ''Little Women," 

"Good Wives," &c. 

28. The Shady Side. By a Pastor's Wife. 

29. The Sonny Side ; or, The Country Minister's Life. By H. 

Trusta. 

30. What Eaty Did. By Susan Coolidge. 

31. Fern Leaves from Fanny's Portfolio. By Fanny Fern. 

32. Shadows and Sunbeams. By Fanny Fern. 

33. What Eaty Did at SohooL By Susan Coolidge. 

34. Shiloh; or. Without and Withm. By W. M, L. Jay. 

35. The Percys. By E. Prentiss, Author of " Stepping Heaven- 

ward," &c. 

36. Gypsy's Sowing and Reaping. By E. Stuart Phelps, Author 

of " The Gates Ajar," &c 

37. Gypsy's Cousin Joy. ByE. Stuart Phelps, Author of " Mercy 

Gliddon's Work." 

38. Gypsy's Year at the Golden Crescent. By f^. Stuart 

Phblps, Author of " Gypsy Breynton," &c. 



Just Ready, New Editions, crown 8vo, cloth lettered, price dr. 

History of English Poetry. From the Eleventh to the Seventeenth 

Century. By Thomas Wartok, B. D., Poet-Laureate, Fellow of Trinity College, 
Oxford, and of the Society of Antiquaries, and late Professor of Poetry in tiie 
University of Oxford. 

Crown 8vo, toned paper, cloth lettered, price 4^, 

Europe During the Kiddle Ages. By Henry Hallam, LL.D., 

F.R.A.S., Author of ** The Constitutional History of England," &c. 

Crown 8vo, toned paper, cloth lettered. 

Church and State. Being a View of the State of Europe during 
the Middle Ages— History of Ecclesiastical Power— The Constitutional History 
of England— On the State of Society in Europe. By Henry Hallam, LL.D. 

Crown 8vo, cloth lettered. 

The Court and Times of Queen Elizabeth. By Lucy Aitkin. 
Published by Ward, Locfe, and T;ylcY. 
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S. (D. jftecton'B drcfematm-Ckatriatt's l^ibrarg. 

^(r<^. Zv,fancy wrapper, prict 19, each; cloth gilt ^ is. 6</.; Post Zvo, cloth^ gilt 

Either to the young who are learning history, to the old who desire to gain lessons 
firom eJFperience, or to the more feminine minds who delight in stories of entrancing 
interest, foil of charming details of the purest love and afiection, and evidencing 
patriotic devotion only ending unth life itself, to all good hearts and refined intelli- 
gences, the ez^uinte Volumes of MM. Erckmann-Chatrian appeal in tones of 
whcdcMOie and iirvigorating effect. 

1. Madame Th6rdse. 

2. The Oonaorlpt. 

3. The Qreat Invasion ; or, After Leipzig. 

4. Tlie Blockade; or, The Siege of Fhalsbourg. 

5. The Story of a Peasant. Part I. 
d The Story of a Peasant. Part II. 
7. Waterloo, 

& The Qlostrioiis Doctor Matheus. 
9. Popular Tales and Romances. 

10. Trlemd Fritz. 

11. The Alsacian Schoolmaster. 

12. The Polish Jew. 

13. The Clarionet Player. 

** It it needless to enlarge on the talent, the skill, the power, the simplicity, and 
the genuine naturalness that distinguish the works of the authprs. . . .^ Every 
one who has read the books — and he or she who has not is much to he pitied — is 
familiar with these dharacteristics." — Illustrated Times. 

*'MM. Bickmann-Chatrian's tales are known throughout the world as some of 
the nuMt faadnating narratives ever penned." — Bookseller. 



ftccton'js (^aaii-^m Strics. 

Coloaied Wrappers, gd,i doth gilt, is.; gilt edges, bevelled boards, is. 6d. 

I. The Original Ongar Poems for Children. By the Taylor 

Family, M. E. B., and others. 
3. The Basket of Flowers ; or, Piety and Truth Triumphant. 

3. Sllsn'i IdoL By the Author of *» Tiny " and ** Trotty's Book.'* 

4. Trotty'a Book. By the Author of " The Gates Ajar." 

5. Sermons on the WalL By John Tillotson. 

6. Goldy and Goldy's Friends. By Mary Den sel. 

7. The One Thing Needful ; or, Ethel's Pearls. 

a.- I Don't^IEnow How. By the Author of ** The Gates Ajar." 
9. Sayings and Doings of Children. By the Rev. J. B. Smith. 

la Tiny. By Elizabeth Stuart Phelps. 

II. Tilly's Sunday Night By Elizabeth Stitart Phklps. 

Otktr Volumes of equal merit and suitable moral tone in preparation, 

Puilisked by Ward, Lock^ and Tykr. 



WARD, LOCK, & TYLER'S 

(Dite Shilling ^05 l^aaks tot ChiUirm. 



TAese new and marvellously cAea/ and beautifully Coloured Toy Books /ossess 
ike great superiority and advantitge <if kavit^ aU tko recent inventions Mid im- 
provements brought to bear upon their production. It will be a nuUter of wonder 
and astonishment that such a very superior series qf Books can be offered to ihe 
public at so small a price as One Shilling each 



'3. 

5. 
6. 



X. DomMt&D ABlmftU. 

a. H§BM tad n«lA AniBuJ*. 

Hunarj BoBf g and BaUmU. 

HttTMiy Tal«g and Stories. 

popnlar Bhymei and Prtttj 
StoriM. 

*7. Adventorea with Animala. 
8. The Pioton Bobingon Cnuoe. 
*9. The Ohildrea'sHouaeholdPeta. 
*io. The Ohildna'iFiotore Alphabet 
IX. The Little Pusy Oata. 
*i3. The Hanyhty Pappiea. 
*i3. A BO of Animala and Birda. 
*i4. A B of Prefety Ootintry Boenea. 
*i5. The Knnery Picture OaUery, and 
Child's Own Picture Colour 
Book. 

Xaater Xouae'a Siwper Party. 
Showing how when Puss is Away 
the Mice will Pla^. With most 
Amusing Illustrations, executed 
by Kronhbim in his best style. 



'16. 



Those marked * are Mounted 



*x7. Amwaiiif Xaiea. A Set of Puzzle 
Pictures. Beautiful Illustrations 
in Colours by Leighton Brothers. 

*x8. Litae Bed Biding-Hood. New 
Pictures. 

•19. Xitae Alfred's yiait to WomhweU'a 
Menagerie ; showing the Mena- 
gerie, with other large Pictures of 
various Animals. 

aa The Little Chatterbox. Designs 
by Frolich. Eight Engravings in 
Colours. 

ax. Xaater Tom'a TraaafoimatieB. 

Desi^s by Frolich. Sixteen En- 
gravings in Colours. 

S3. Master Cteiar. Designs by Frolich. 
Twelve Engravings in Colours. 

23. ICaster Hector's Adventnm. De. 
signs by Frolich. Eight Engrav 
ings in Colours. 

34. Puss in Booto. 

25. The Biscontented Boy; or, The 

Story of Simon Simple. 

26. Kamma's New Picture Alphabet 
on strong Cloth, as. each. 



• • 



f This unparalleled Series of Toy Books contains exquisite Coloured Pictures 
which -will alone commend them to every Household. The subjects will please 
every child^ and the variety shown by the titles is sufficient for every taste. 



HOUSEHOLD WORDS, Conducted by Charles Dickens, now 
Complete inig Volumes. Cloth, half-bound style, 3^. td. each. 



Price One Shilling, cloth, gilt lettered. 

TRAINING, MODERN METHOD OF, for Running, Walking, 
Rowing, and Boxing. By Charles Westhall, Pedestrian Champion. 



Published by Ward, Locfe, and Tyler. 
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Or, Mounted on strong Cloth, price zx. 



X. Th« Two Puppies. 
3. Th« Ooiuiing Fox. 

3. The Boys and the Giant. 

4. Diok DoUttle and the Idle Sparrow. 
5* Alphabet of Animals. 

6. Aunt Fanny's ABC. 

7. GoekBdbin. 

8. Vvrsery Tales and Jingles. 

9. Aunt Fanny's Hursery Bhymes. 
xo. Haughty Ohiokens. 

II. PoBoh and Judy. 
X2« Old Xother Hubbard. 



13. The Book of Animals. 

14. Three Little Kittens. 

15. Book of Birds. 

New Volumes. 

z6. Little Hiss Tottie's Travels. With 
Four Engravings in Colours. 

17. Little Miss Tottie's Chimney Comer 

Stories. With Four Engravings 
in Colours. 

18. Little Miss Tottie and h«r Friends. 

With Four Engravings in Colours 



WARD, LOCK, AND TYLER'S 



^to Skillinij %tx\z^ of Jainkb ^ou ^oofes. 



1. The House that Jaok Built 

2. Beath and Burial of Cook Bobin. 

3. The Oomioal Oat 

4. Old Mother Hubbard. 



5. The AfFeoting Story of Jenny Wren. 

6. Mama's Hew Picture Alphabet. 

7. Nursery Bhymes and Bigmaroles. 



Price td, 
PIOTVBE ABO (Ward, Lock, and Tyler's). Fcap. 8vo, with numerous Illustra- 
tions, Wrapper in Colours. 



^ttttt Mable'0 %ttm 0! Prettg piag %m\i&. 



Plain, 3</.; Coloured, 3^. 



I. The ABO Book, 
a. A B of Objeo:3 



3. Death and Burial of Cook Bobin. 

4. Child's Picture Book of Animals. 



Now Ready, a New Puzzle, price 2^. 
THE CHINESE GARDEN. A Large Sheet, Printed in Colours. 



Published by Ward^ Locfe, and T^ler. 
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Now ready, haadtome doth, z8«.; half bound calf, 86r.; full calf, ;Cx iit.6d., 

an entirely New and Revised Edition. 

HAYDN'S DIOTIONABY OF DATES. Relating to aU Ages 
and Nations; for Universal Reference. Fourteenth Edition, Revised and 
greatly Enlarged by Benjamin Vincent, Assistant Secretary to the Royal 
InstituttOB of Great Britain ; containing the History of the World to August, 
X873. 

New Volume op the Haydn Series. Price x8x. 

HAYDirS DICTIONARY OF POPULAR MEDICINl! AND 

HTGISNX ; Comprising all possible Self-Aids in Accidents and Disease ; 
being a Companion for the Traveller, Emigrant, and Clergyman, as well as 
for the Heads of Families and Institutions. Edited by Edwin Lankester, 
M.D., F.R.S., Coroner for Central Middlesex. Assisted by distinguished 
Members of the Royal Colleges of Physicians and Surgeons. 



In thick demy 8vo, strong covers, price iBs., cloth. 

HAYDN'S TTNIYISRSAL INDEX OF BIOGRAPHY. From 
the Creation <o the Present Time. For the Use of the Statesman, the Historian, 
and the Journalist Containing the Chief Events in the Lives of Eminent 
Persons ot all Ages and Nations, arranged Chronologically and carefully 
Dated ; preceded by the Biographies and Genealogies of the Chief Royal 
Houses of the World. Edited by J. Bertrand Payne, M.R.I., F.R.S.L., 
F. R.G.S. 

In thick demy 8vo, strong covers, price iBs, 

HAYDN'S DICTIONARY OF SCIENCE. Comprising As- 
tronomy. Chemistry, Dynamics, Electricity, Heat, Hydrodynamics, Hydro- 
statics, Light, Magnetism, Mechanics, Meteorology, Pneumatics, Sound, and 
Statics. Preceded by an Essay on the History of the Physical Sciences. 
Edited by G. Farrer Rodwell, F.R.A.S., F.C.S. 



In thick demy 8vo, strong covers, price 16s. 

HAYDN'S DICTIONARY OF THE BIBLE. For the use of 

all Readers and Students of the Holy Scriptures of the Old and New Testa- 
ments, and of the Books of the Apocrypha. Edited by the Rev. Charles 
BOUTELL, M.A. 



Published by Ward, Locfe, and Tyler. 






New Books and New Editions, 3 1 

Cloth, gilt edges. Eight Illustrations, 3^. dd. ; Ivory Enamel, 7;. 6</.; TortoisesKell, 
^s. 6d. ; M<m>cco, -js. 6d, ; Morocco extra, los. 6d. ; Tree calf, zos. 6d. 

HOXON'S POPULAR POETS. Edited by William Michael 

RosSBTTi. The Press and the Public, alike in Great Britain and her Colonies and 
in the United States, unite in their testimony to the immense superiority of Messrs. 
Moxon's Popular Poets over any other similar Collections published by any other 
House. Their possession of the Copyright Works of Coleridge, Hood, Keats, 
Shelley, WordswcMth, and other great National Poets, places this Series above 
rivalry. 



1. Byron. 

2. Longfellow. 

3. Wordsworth. 

4. Scott. 

5. Shsllby. 

6. Moors. 

7. Hood. 

8. Keats. 

9. Coleridge. 
10. Burns. 

jx, Tupper's Proverbial 
Philosophy. 
The Four Series Complete for the 
first time, i vol., with Portrait. 



12. Milton. 

13. Campbell. 

14. Pope. 

15. Cowper. 

z6. A Selection of Humorous 

Poems. 
17. A Selection of American 

Poems. 
x8. Mrs. Hemans's Poems. 

19. Thomson. 

20. A Selection of Miscel- 

laneous Poems. 

[/» t/ie Press, 



MOXON'S LIBRARY POETS. The complete and continuing suc- 
cess of " Moxon's Poets," in the popular Three-and-Sixpenny Series, has induced 
the House to publish a Library Edition of " Moxon's Poets," price Five Shillings 
per volume. Handsomely printed on good paper, either half Roxburgh or cloth, 
gilt edges. The Entire Series of the Popular Poets is now included in this issue. 



Just ready, in crown 8vo, half Roxburgh, los. 6d. 

OOMFARATIVE ESTIMATE OF MODERN ENGLISH 
POETS. By J. Devev, M.A., Barrister-at-Law. 

" Under the title of 'A Comparative Elstimate of Modern English Poets,' Messrs. 
Moxon have published an elaborate and cleverly written treatise by Mr. Devey. 
The Author commences with the Lake poets — Wordsworth, Coleridge, and Southey ; 
then the Classical school, as represented by Gifford, Rogers, Campbell, and Walter 
Savage Landor ; and, following this, the Romantic school — Byron, Scott, and Moore. 
Next comes the Alexandrine poets — Shelley and Keats ; the Art school, with Tenny- 
son as its sole representative ; and the Androtheist school^ with which the author 
couples the name of Swinburne. An analysis of the writmgs of the poets of the 
Affections — Montgomery and Longfellow ; and the pHoets of the Realistic school — 
Crabbe and Browning— brings to a close a volume in which students of modern 
poetry will find much to interest and instruct ihenL**-— Leeds Mercury, 



Published by Ward^ Locky and T^yUr, 
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The Telegraphic Joiu'iial & Electrical Review 
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BEETOK'S SCIENCE. ABT, AND LITERATURE: 

V HK'THiXAIlY i.iV CSlVkKSAL I\ 1.1^11 Jl.lTlOX, Tlitf H.-v«nl *nd 
KnlariPMl KdlIi'<B. iH-wl.v mimlnilnl by \1S VMa*^ Hid VnM Riualler 
KiiKTiivlniK t'mniiriiliiK ■ »iiii|i]Bi> inimmiiiy i>r inc Ucnil, SUiliraiattnil. 
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BEETON'S NATIONAL REFERENCE BOOKS 

FQB THE PEOPLE OF OBEAT BBITMN AHB IBELANB. 

Tlie Cheapest and Best Rdferdncd Books in the ^A^orld. 

Each containing from 612 to 560 Columns, 

FricstOne Shillings Wrapper ; Clothe Is. 6d. ; Half Ked Roan, 28. 

1. BiSBTON'S BRITISH GAZETTEEB. A Topogra- 

" phical and Historical Guide to the United Kingdom. Compiled 
from the Latest and best Authorities. It gives the most re- 
cent Improvements in Cities and Towns, states all the Railway 
Stations in the three Kingdoms, and nearest Post Towns and 
Money Order Offices, and the latest Official Populations. 

2. BEETON'S BBITISH BIOGBABHY. From the 

Earliest Times to the Accession of George III. 
8. BEETON'S MODERN MEN AND WOMEN. From 
the Accession of Q^orge m. to the present time. 

4. BEETON'S BIBLE DICTIONARY. A Cyclopsedia of 

the Truths and Narratives of the Holy Scriptures. 

5. BEETON'S CLASSICAL DICTIONARY. A Treasury 

of Gfeek and Roman Biography, Geography, MyUiology, 
and Antiquities. 

6. BEETON'S MEDICAL DICTIONARY. A Safe Guide 

for every Family, defining with perfect plainness the symp- 
toms and treatment of all ailments, illnesses, and diseases. 

7. BEETON'S DATE BOOK. A British Chronology 

from the earliest records to the present period. 

8. BEETON'S DICTIONARY of^COMMERCE. A Book 

of Reference. Containing: An Account of the National 
Productions and Manufactures dealt with in the Commercial 
World, Explanations of the modes of transacting business, 
with the principal Terms used in Commerce at Home and 
Abroad, and a description of the principal Ports and Markets 
of both Hemispheres. 
0. BEETON'S MODERN EUROPEAN CELEBRITIES. 
A Biegraphy of Continental Men and Women of Note, who 
have Lived during the last Hundred Years, or are now Living, 
uniform with, and a Companion Volume to, ** Beeton'i Briti& 
Biography," and " Beeton*s Modem Men and Women." 

Cloth boards, price One Shilling. 

BEETON'S READY RECKONER.— Business and Family 
Arithmetic. With all kinds of new tables, and a Tariew 
•f carefully digested information, never before ooUected. 
240 pages. 

Oloth, cut flnsh, price One Shilling. 

BEETON'S GUIDE BOOK TO THE STOCK EX- 
CHANGE AND MONEY MARKET. With Hints to In- 
vestors and the Chances of Speculators. 

INVESTING MONEY with SAFETY and PROFIT. 



BRETON'S SI2CPENNY READY B.^C;K01SI1Z&. ^^^^. 
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NINl IW TgBNATIOlTAL PBI ZE MEDALS. 

Pry's Gocoa 

Tlic Cocoa gt^wn in Caracas, in South America, has long "been 

relebratcd in the manufacture of the finest Chocolates of Europe, and 

it has been adopted by .F. S. Fry & Hons, in the manufacture of their 

I Caracas Cocoa and Chocolate. Other choice growths of Cocoa are 

, combined with it, producing a really delicious and refreshing drink. 




.ocoas manufactured by the firm. 



Fry's Extract of Cocoa 

Is k perfectly pure and delicious beverage, prepared exclusively 
fi-om choice Cocoa rfibs, deprived of the superfluous oil. 

•' Than which, if properly prepared, there is no nicer or more 
wholesomr pn'piration of Cocoa." — Food, Watery and Air, Edited by 
J)r. n.vssAi.i.. 

FREE PER POST ON APPLICATION 

ILLTTSTRATKD CATALOGUE OF 

COLLINS' MICROSCOPES. 

And' alt Apparatus and Materials required for the 

study of the same. 

Maker of tlio Harley, Binocular, and other Microscopes : 
Dr. Lawson's Dissecting Microscope ; Collins' Webster | 
Condenser ; Bockett's Microscope Lamp ; Graduating 
Diaphragm ; Cabinets for Mounting and Storing of 
Objects ; Microscopic Specimens ; Object Glasses, &e. 

CHARLES COLLINS,.- 

MANUFAOTUREE, ■ 

J5.7,GliEM PORTLAMD STRttl, \.0\V^^H, W^ 



AUG i 2 1938 



J 2 1938 




